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Cc ARREST is characterized by its sudden onset. Because it is so sudden 
in occurrence, and since there are approximately four minutes in which 
oxygenation of the vital organs can be re-established before degenerative 
changes begin, arrest constitutes an emergency of the greatest magnitude. 
There is no time to call for professional help should this emergency occur 
in a dental office, since irreversible damage will result if the brain suffers 
oxygen deprivation for periods of longer than four minutes. This article 
presents a technique of external cardiac massage, developed and tested at 
the Johns Hopkins Medical School, which a trained person can use if he 
should ever be confronted with a victim of cardiac arrest. The method to be 
deseribed requires two hands and the ability to keep calm and collected dur- 
ing such a dramatie emergency. 

Prior to the development of a closed chest resuscitative technique, many 
patients were saved by open heart massage which necessitated the perform- 
ing of a thoracotomy (opening of the chest cavity). Obviously, this procedure 
was usually performed in the operating room by persons with special surgical 
skills, and it had a most limited application outside the hospital. The closed 
chest method of cardiac massage has now been proved effective and has been a 
generally accepted as an adjunct to cardiac resuscitation. It is now possible . 
for a person without surgical experience to resuscitate a victim of cardiac ‘ 
arrest to his prearrest status. | 

Training in resuscitation is especially important to the oral surgeon or 
dentist who operates in a hospital and administers general anesthesia in his 
office. He is no longer faced with the psychological and medicolegal problems 
of performing a thoracotomy in such an emergency. 


*Assistant Professor of Oral Surgery, Boston University School of Medic 
**Associate Professor of Anesthesiology, Boston University School of , Chief 
of Anesthesia Service, Massachusetts Memorial Hospitals. 
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CARDIAC ARREST 


Cardiae arrest is a sudden cessation of heart action from an unapparent 
cause, followed soon thereafter by circulatory and respiratory arrest. The 
arrested heart may be in a state of either complete relaxation (asystole) or 
ventricular fibrillation (where it is undergoing many uncoordinated contrac- 
tions which are useless in expelling blood from the ventricles). The emergency 
treatment for either state is the same; clinically, asystole and ventricular 
fibrillation can be differentiated only by means of an electrocardiograph 01 
an electrocardioscope. 

The heart in asystole is capable of resuming normal spontaneous contrac- 
tions following use of the closed chest resuscitative method alone, whereas 
the heart in ventricular fibrillation must be defibrillated with a special! 
electronic apparatus (defibrillator) before it can resume normal spontaneous 
contractions. Prior to closed chest cardiae massage, the fibrillating heart was 
difficult to treat because it had to be defibrillated within three minutes; 
otherwise, the anoxia rendered the myocardium more refractive to defibrilla- 
tion and eventual normal contractions. With the closed chest resuscitative 
technique, the critical three-minute period is eliminated. Now a fibrillating 
heart can be oxygenated for long periods of time by external cardiae massage 
until external defibrillation can be effected. 

Recognition of Cardiac Arrest.—Cardiae arrest can be determined by the 
absence of blood pressure, pulse, heartbeat, and respirations. If there is any 
doubt, one should assume that cardiac arrest has occurred and_ begin 


resuscitative measures. The patient’s best chance for survival usually rests 
with the personnel present at the time of arrest. Delay in diagnosing the 
trouble and in instituting immediate corrective measures has been the cause 


of many resuscitative failures. 

Antecedents of Cardiac Arrest.—The factors predisposing to cardiac arrest 
are many and varied. Electrocution, drowning, coronary heart disease, 
anaphylactic reaction to such drugs as loeal anesthetics and antibioties, 
epileptic seizures, extreme fright, a persistent thymus gland, Stokes-Adams 
syndrome, hypoxia, and vago-vagal reflexes are a few of the presumed ante- 
cedents of cardiac arrest. 

Preventive measures that could be taken in a dental office include (1) 
the taking a careful clinical history of the patient and (2) intelligent admin- 
istration of general anesthesia and premedication. The patient’s history 
could elicit information which might help prevent an allergic and possibly ana- 
phylactie reaction. Also, it has been shown that vago-vagal reflexes are hyperac- 
tive in anoxie conditions and could trigger a cardiac arrest. Since many oral 
surgical procedures are performed in areas which ean initiate vagovagal 
reflexes (pharynx), it is imperative that adequate levels of oxygen and a 
patent airway be maintained during general anesthesia in the dental office. 
The use of drugs, such as atropine, diminishes vagal activity, and such 
premedicants as barbiturates and tranquilizers have a calming effect on the 
nervous patient. 
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SCITATIVE TECHNIQUE 


External Cardiac Massage.—The following instructions should be earried 


. Place the patient in a supine position on a hard surface, such as 
a floor or table (Fig. 1). 
2. Make certain that there is a patent airway. 
3. Kneel beside the patient and locate the lower end of the sternum 
by palpating the xiphoid process. 


Fig. 1.—Patient in supine position for external cardiac massage. 


. Place the heel of either hand on the sternum just above the xiphoid 
process, with the other hand on top of the first to form a eross. All 
fingers should be extended to avoid contacting the ribs (Fig. 2). 
(One hand only is used on infants and small children. ) 

. Press down firmly, using your body weight to assist in depressing 
the sternum 1 to 1144 inches. This force compresses the heart, fore- 
ing blood into the lungs and systemic circulation (Fig. 4). 

). Now release the pressure by lifting the hands slightly, allowing the 
ventricles to refill and the chest to expand. A peripheral pulse will 
be felt if the resuscitation is properly done. 

. Repeat the cycle 60 to 80 times per minute. 

. If another person is present, simultaneous mouth-to-mouth insuffla- 
tion should be done, 12 to 16 times per minute (Fig. 2). There is 
no need to synchronize the two procedures. If alone, stop external 


a 
Nuzi-ber 
a 
oul : 
d 
J 
: 
a 
i 
| 


or 


the nose until the chest rises. 
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Fig. 2.—Administration of cardiac massage and artificial respiration. 


cardiae massage every one and one-half minutes and rapidly in- 
sufflate the victim four times. 


9. If the patient begins spontaneous rhythmic cardiae action, stop 
resuscitation and continue to observe carefully until arrival at the 
hospital. 


Extend the patient’s neck fully, thus tilting the head back (Fig. 
1). Examine the airway for vomitus or other foreign matter. 

Pull the tongue forward and push the mandible into a protrusive 
position by pressing at the angle. 

Insert an artificial airway such as Johnson & Johnson’s Resusitube 
(Fig. 3). 

Pinch off the patient’s nostrils and blow into the tube until the 
chest rises. Remove your mouth, allowing the patient to exhale, and 
repeat 12 to 16 times per minute (Fig. 2 

If an artificial airway is not available, you must place your open 
mouth tightly over the vietim’s mouth, pinch off the nostrils, and 
blow into the lungs until the chest rises. 


I 


Artificial Respiration The ventilation of the patient is equally as impor- 
tant as the cardiac compression. Re-establishment of adequate circulation with- 
out oxygenation of the blood renders the resuscitative efforts useless. A brief 
résumé of the technique of artificial ventilation follows: 


If a mouth-to-nose technique is preferred, close the patient’s lips tightly, 
creating an airtight seal over the nose with your open mouth, and blow into 
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In either technique, lift your mouth from the patient’s face, allowing 
patient to exhale, and repeat twelve to sixteen times per minute. To 
1 rupture of the delicate pulmonary alveoli in the infant and small 
|, it is important to ventilate only with force sufficient to cause elevation 
‘he chest. 


Fg. 3.—Resusitube used in artificial respiration. 


DISCUSSION 


The arrested heart is relatively fixed in the mediastinum, limited above 
by the lower third of the sternum, below by the thoracic vertebrae, and later- 
ally by the pericardium (Fig. 4). The chest of the unconscious person has been 
found to be remarkably flexible. Compression of the lower third of the sternum 
exerts a squeezing force on the heart, expelling blood into the circulation (Fig. 
4). Thus, rhythmie pressure, properly applied, can create systemic circulatory 
pressures of up to 120 mm. Hg. 

Although some ventilation is accomplished during the sternal compression, 
it is not sufficient for adequate oxygenation and simultaneous artificial insuffla- 
tion is necessary. A full femoral pulse and pupils which are not dilated are 
good indieations of the effectiveness of the resuscitation. Dilated pupils con- 
note deficient oxygenation to the brain, resulting from either circulatory or 
respiratory inadequacies in the technique. 

Rib fractures have been reported as a minor complication of the technique. 
The danger of this complication can be minimized if the fingers are extended 
while compressing the sternum and if the foree used is not greater than is 
needed to sustain an adequate femoral pulse. 

The statistics from the Johns Hopkins group reveal a 70 per cent survival 
rate for external cardiac massage, in contrast to a 29 per cent survival rate 
for the open chest massage. Those centers which have had any appreciable 
experience with external cardiac massage now generally accept it as an effective 
a by which adequate systemic circulatory blood pressures can be re- 
established. 
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Because of its simplicity, this technique is infinitely more applicable 

than the open chest method. It ean be applied at beaches, golf courses, and 

social gatherings, as well as in the hospital. In the dental office ancillary 

personnel should be trained to administer artificial respiration and exterial 
cardiac massage. 


Chest 
Sternum 


Rib 


Myocardium 


Pericardium 


Vertebra 


Fig. 4.—Cross-section drawings of chest showing squeezing action on heart during resuscita- 
tion. A, Chest before compression. B, Chest during compression. 


It must be emphasized that emergency treatment is being rendered and 
that the purpose of the resuscitative effort is to re-establish immediate cir- 
culation and ventilation artificially in order to oxygenate the brain and 
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ocardium. The patient should then be taken to a hospital, while the resus- 
ation is being continued, where a more definite evaluation and treatment 
y be rendered. All victims of cardiae arrest, including those who have 
en effectively resuscitated, should be taken to a hospital. The hospital 
ould be alerted, whenever possible, so that the necessary resuscitative 

vuipment and drugs may be made ready in the emergency room. Specialized 

yuipment, such as an electrocardiosecope and an external defibrillator, will be 
required to diagnose and treat ventricular fibrillation. If neurologic changes 
e evident, hypothermic equipment may be used to lower the patient’s 
emperature in the hope of minimizing decerebration. Generally victims of 
cardiae arrest are treated as coronary patients, and, where indicated, sup- 
portive eardiae drugs may be given along with bed rest. The successful 
resuseitation only returns the patient to his pre-arrest status. It does not 
eliminate any underlying disease which might have caused the arrest. 


SUMMARY 


A simplified, accepted method of treating cardiac arrest has been de- 
scribed. It is a technique of external cardiac massage which ean easily be 
mastered by the dentist. Using this technique, Johns Hopkins Hospital re- 
ported a 70 per cent over-all survival rate in eighty-four arrests. This com- 
pares most favorably with a 29 per cent survival rate for the open chest 
technique. 

External cardiac massage, properly applied simultaneously with arti- 
ficial respiration, can keep the brain and heart sufficiently oxygenated until 
more definite evaluation and treatment are available, usually in the hospital. 
A dentist confronted with this dramatie emergency should be able to render 
effective resuscitation. 
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SUPERPLANTS 


Preliminary Report of a Follow-Up Histologic Examination 


Lennart Izikowitz, L.D.S., Stockholm, Sweden 


Department of Special Surgery, Royal Dental School, and Institute of Radiopathology, Karo- 


linska Hospital 


INTRODUCTION 


hea: term superplant is used to denote a fixed saddle bridge, with or without 
subperiosteal implants, consisting of one or more Vitallium saddles resting 
on the alveolar ridge. These saddles are fixed together by one or more abut- 
ments, and in certain cases they may be fixed to one or more subperiosteal im- 
plants. 

It was the Swedish investigator, Gustav Dahl,’ who did the basic work and 
made the original design of the superplant, which he first brought into use in 
1951 as a substitute for removable partial dentures. During the last decade 
the technique has gradually been improved. It may be mentioned that sub- 
periosteal implants were first brought into use as recently as 1953 in cases in 
which the saddles included a larger number of teeth. In the original design the 
implants were cast together with the saddles, but this procedure soon proved to 
be unsuitable from a technical standpoint and removable implants were intro- 
duced in 1955. 

The object of the histologic study reported here was to investigate the reac- 
tion of the soft tissues to superplants. 


MATERIAL 


Histologic follow-up examinations were performed in a series of twenty-two 
eases. Of the twenty-two patients (sixteen women and six men), twenty-one had 
superplants (twelve in the mandible and nine in the maxilla) and one had a 
partial Vitallium implant in the mandible which was constructed in two stages 
with an interval of four weeks between the surgical procedures. The ages of 
the patients at examination are given in Table I. The saddles and the implants 
were made the following years (Table IT). 

Gustav Dahl and I made the superplants during the period from 1952 
through 1959. The patients were selected with a view to obtaining sufficient 
material of both maxillary and mandibular superplants. Observation periods 
have varied. The selection was confined to patients living in Stockholm. 
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TABLE I. AGE INCIDENCE AT EXAMINATION 


sei AGE (YEARS) | NO. OF PATIENTS 


40 to 44 
45 to 49 
50 to 54 
55 to 59 
60 to 64 
65 to 69 
70 to 74 3 


Ol DO 


\.ETHOD OF INVESTIGATION 

In all, fifty-six biopsy specimens were included in the material. Some of 
ihe specimens were taken from the site at which the implant perforated the 
iucosa, and others were taken near the border of the saddles. In removing the 
latter specimens, we attempted to reach as far as possible under the saddle. 


TABLE II, NUMBER OF SADDLES AND IMPLANTS PERFORMED FROM 1952 To 1959 


YEAR | SADDLES | IMPLANTS 
1952 3 
1953 1 
1954 3 “ 
1955 
1956 4 3 
1957 4 5 
1958 4 
1959 1 5 
Total 17 17 


Other specimens were taken from the immediate vicinity of the abutments and, 
in a few eases, from near the remaining teeth. 
The specimens were grouped as follows: 


Site of perforation 17 Immediate vicinity of teeth 22 
Mandible 10 Mandible 13 
Maxilla 7 Maxilla 9 
Buceal part 7 Near abutments 19 
Distal part 10 Near remaining teeth 3 
Buccal part ay 
Saddles 17 Palatal part 3 
Mandible 8 Distal part 2 
Maxilla 9 
Buccal part 14 
Palatal part 3 


Prior to the removal of biopsy material, a local anesthetic was injected at 
least 10 mm. from the site of the excision. The specimens were fixed in 5 per 
cent formalin solution for twenty-four hours, cut in sections of 5 », and stained 
according to van Gieson’s method and with hematoxylin and eosin according to 
the method of Ehrlich. 
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er Il 
‘ULTS 
The examination findings are summarized in Table ITI. 
Specimens Taken From Near the Perforations—None of the eleven cases 
‘tig. 1) presented any changes at all in the mucosa. 


Fig. 1—Case 3. Mandible. Observation period, ten months. Gingival mucosa at the site 
of the perforation, sites for the implant. Normal epithelium and connective tissue. (Magnifi- 
cation, X120; reduced %.) 


“e “ig. 2.—Case 10. Maxilla. Observation period, three years one month. Gingival mucosa 4 
i : t 1€ site of the perforation, sites for the implant. A slight hyperplasia with parakeratosis is . 
observed in the epithelium as well as an inflammatory reaction in the connective tissue. (Mag- 

nification, X120; reduced 
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In five cases a slight hyperplasia of the epithelium was revealed. Two of 
these cases (Fig. 2) also showed a slight inflammation, which was not seen in 


the remaining three cases. 
In one ease (Fig. 3) a small superficial vesicle was found in the epithelium. 
This may have been caused by a mechanical irritation, but it may also have 
been the result of a mild aphthous inflammatory process which had no connee- 
tion with the superplant. 
No ease presented a marked hyperplasia of the kind which may be found, 
for example, under removable dentures. 


Fig. 3.—Case 5. Maxilla. Observation period, two years ten months. Gingival mucosa at 
the site of the perforation, sites for the implant. A slight hyperplasia is observed, and an in- 
traepithelial vesicle may be seen. (Magnification, x120; reduced \%.) 


Specimens From Beneath the Saddles.—Twelve eases (Fig. 4) presented no 
changes in the mucosa under the saddle. In three cases (Fig. 5) a mild hyper- 
plasia was presented with some vacuolization of the cells in the stratum spi- 


nosum. 

In one case (Fig. 6) the oral hygiene status was very poor and the patient 
had not appeared for a follow-up examination since the work was completed in 
March, 1957. An infiltration of inflammatory cells could be found under both 


saddles. 

The histologic over-all pattern of the mucosa under the saddles presented 
less pronounced changes, however, than those which can be found beneath many 
removable dentures, and in no case did they exceed what is generally regarded 
as normal. In no ease could there be seen a gingival hyperplasia or fibromatous 
thickening, which normally may be caused by a mechanical irritation (for ex- 


ample, by removable dentures). 
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Specimens From the Region Near the Tooth Necks——The mucosa presented 
-hanges in fourteen cases (Fig. 7). In a few eases (Fig. 8) there was a mild 
‘ammation of the connective tissue, but this did not exceed what normally 


be found. 


; Fig. 4.—Case 20. Mandible, left side. Observation period, seven years eight months. Gin- 
sival mucosa under the saddle. Normal mucosa. No inflammatory reaction is observed. (Mag- 
nification, X120; reduced 1%.) 

_. Fig. 5.—Case 20. Mandible, right side. Observation period, seven years eight months. 
Gingival mucosa under the saddle. Note the slight inflammation with intraepithelial inflamma- 
tory infiltration. (Magnification, 120; reduced %.) 
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Fig. 6.—Case 15. Maxilla. Observation period, two years ten months. Gingival mucosa 
under the saddle. Inflammatory reaction in the submucosa and slight atrophy of the epithelium 


with a moderate superficial parakeratosis. (Magnification, 120; reduced ¥%.) 


In one ease (the patient with poor oral hygiene) the specimen from near 
the teeth showed the same features as the specimen from beneath the saddle, and 


in two eases there was a slight acanthosis entirely within normal limits. 


Fig. 7.—Case 22. Maxilla. Observation period, five years seven months. Gingival mucosa 
at the edge of the abutment. Normal epithelium with normal acanthosis. Only slight inflamma- 


tion is present. (Magnification, x120; reduced \%.) 
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Fig. 8.—Case 21. Mandible. Observation period, six years ten months. Gingival mucosa 
at the edge of the abutment. Normal epithelium with only a slight inflammation. (Magnifica- 
tion, X120; reduced ¥%.) 


DISCUSSION 

The changes disclosed by the histologic examinations were very slight and 
did not exceed what ean normally be found in the oral cavity. Of particular 
interest is the absence of any gingival hyperplasia, a condition which is often 
observed after a long mechanical irritation, such as may be caused by removable 
dentures. It was likewise impossible to demonstrate any inflammatory condition 
that might be direetly ascribed to the superplants. No downgrowth of the epi- 
thelium and no splitting up into buds and nests, as is seen in oral precancerous 
conditions, could be discovered in any ease. 


SUMMARY 


Histologic examination of twenty-one eases of superplants and one case of 
a partial Vitallium implant constructed by the usual two-stage surgical tech- 
nique revealed no changes in the mucosa beyond those that may occur normally 
in the oral eavity. In a single case, however, a pathologic infiltration of inflam- 
matory cells was observed, but this probably was not due to the superplant. In 
no case were there demonstrable pathologie changes that could be ascribed to 
the superplant in question. 
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SURGICAL TREATMENT OF TRIGEMINAL NEURALGIA OF 
THIRD DIVISION 


M. 8. N. Ginwalla, L.D.Sc., D.D.S., M.Sc., F.1.C.D.,* 
Bombay, India 
Nair Hospital Dental College 


i es surgical management of trigeminal neuralgia has taxed the intelligence 
of the medical and dental profession for years. The literature on this sub- 
ject is profuse, and no purpose would be served by my analyzing all that has 
been published. The purpose of this article is to put before the profession a 
method which I have devised and found useful. No originality is being claimed 
for this method. 

Numerous authors have devised methods which they claimed would alleviate 
and sometimes cure this dread disease. However, only the intracranial root 
resection, as first described by Frazier,° and aleohol injection in the ganglion, 
as described by Pitres, Burger and Levy Bandion, are known to bring permanent 
relief to the patient. These two methods have stood the test of time, but root 
resection and injection of aleohol into the ganglion should be undertaken only 
by experts. It was thought that a technique which could be handled by a well- 
trained oral surgeon and which would give uniformly good results would be an 
important addition, indeed, to the armamentarium of oral surgery. 

The technique to be described here has been tried in the treatment of 
fifteen patients ranging in age from 25 to 60 years. Of these fifteen patients, 
thirteen were men and two were women. The disease appeared on the left side 
in thirteen patients and on the right side in two. More than a year has passed 
since these patients were treated, and so far there has been no recurrence of 
symptoms. 


TECHNIQUE 


The patient is positioned on the table, prepared in the usual manner, and 
draped so that only the mouth is exposed. In all cases in this series a local anes- 
thetic (2 per cent and 1 per cent Xylocaine with epinephrine) was used. The 
patient is given 100 mg. pethidine hydrochloride one hour before the operation 
and “Yoo gr. atropine sulfate a half-hour preoperatively. Mandibular and 
mental block anesthesia is produced on the affected side with 2 per cent Xylo- 
caine. The ascending ramus is infiltrated with 1 per cent Xylocaine. 


*Professor of Oral Surgery and Head of Department of Maxillo-Facial and Plastic Surgery, 
Nair Hospital Dental College. 
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An ineision is made intraorally on the anterior border of the ascending 
‘us, extending from below the ecoronoid process, downward, and slightly 
jially until it reaches the body of the mandible at the angle. At this point 
main incision is divided, one fork going over the ridge lingually and the 
» similarly going over the ridge buceally, so that it sort of straddles the 
ve like an inverted Y. This kind of incision gives a little better exposure on 
field. Next, by means of blunt and sharp dissection, the incision is deepened 


]NFERIOR 
DENTAL 
_/ 
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MEDIAL 
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Figs. 1 and 2.—The incision and dissection procedures used in avulsion of the inferior alveolar 
nerve 


on the medial aspect of the ascending ramus. The temporalis and median 
pterygoid museles are split, rather than divided, at their insertion and the in- 
ferior alveolar nerve is located. In five of the fifteen cases the muscles had to 
be divided. Once the nerve is located, it is followed and freed both upward 
and downward toward the mandibular foramen. A heavy linen thread is looped 
around the nerve. Two such loops are thrown around the nerve. The proximal 
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loop is carried up as high as possible and knotted, the distal knot is applied a 
little lower, and the nerve is divided between the two knots. The proximal kno‘ 
is cut short, and that end of the nerve retracts upward. The ends of the dista! 
knot are kept long and not cut. At this time a small incision is made in th: 
bueeal suleus, and in the mental foramen region the nerve is exposed. Th 


nerve is teased out of the foramen, grasped by two hemostats, and divided be- 
The distal end of the nerve is wound around the hemostat and 


tween them. 


Fig. 3.—Nerve avulsed from the canal. 


Fig. 4.—Roentgenogram showing irradiation of mental foramen. 
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» ulsed, thereby doing away with peripheral branches of the nerve. After this 
11s been achieved, the operator returns to the first site of operation. The 
divided nerve end, before it enters the mandibular foramen, is grasped by a 
| mostat and wound around it very slowly until the entire nerve, the length of 
- eanal, is avulsed out. The site of operation is closed with a 00 Dermalon 
siture. At the mental foramen site, a sharp chisel is used to shave off some 
sjivers of bone. The foramen is roughened a bit with a drill, and the bone 
siavings are packed tightly into the opening. The wound is closed with Derma- 
lon sutures. Radiographic and clinical evidence indicates that these bone chips 
packed in the foramen do act as free bone grafts and ‘‘take’’ to the surrounding 
hone, obliterating the foramen. 
All fifteen of the patients treated in this way made uneventful recoveries 
and have been free of pain for over a year. 


SUMMARY 


A method is suggested for treatment of trifacial neuralgia of the third 
division. The inferior alveolar nerve is sectioned at two ends—the mandibular 
foramen and the mental foramen—and the whole length is avulsed. The mental 
foramen is eradicated by bone chips packed in the canal. Clinical and radio- 
eraphie evidence supports the validity of this procedure. In fifteen cases treated 
by this method and observed for more than a year, the results have been most 
encouraging. 
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PERIODONTICS 


TISSUE REACTIONS TO A NEW GINGIVECTOMY PACK 


Harald Lée, Dr. Odont., and John Silness, D.D.S., Oslo, Norway 


Norwegian Institute of Dental Research 


stupy of healing after gingivectomy and subsequent application of a 
A surgical cement consisting of zine oxide, rosin, eugenol, and oil of bitter 
almond, was reported by Bernier and Kaplan’ in 1947. They concluded that 
postgingivectomy packs facilitated the healing by serving as a surface contact. 
They were doubtful, however, about the significance of the constituents of 
the various packs. Fraleigh,* on the other hand, suggested that Terramycin 
he added to the pack in order to shorten the healing time and make the pa- 


tient feel more comfortable. Waerhaug and Lée® studied the tissue reactions 
to a zine oxide-eugenol surgical cement and concluded that this pack is 
slightly antiseptic and seems to prevent or retard bacterial growth. 

In the most common surgical cement, zine oxide and oil of cloves are the 
iain constituents. They are usually delivered as powder and liquid which 
are to be mixed before application. Eberle and Mithlemann? described a new 
type of gingivectomy pack which did not contain eugenol and which was de- 
livered as a paste ready for use. They specified that this paste contained 
calcium phosphate, zine oxide, acrylate, and an organie¢ dissolving medium as 
the main constituents. They reported good results from the clinical use of 
this acrylie pack. 

The purpose of the present investigation was to evaluate histologically 
the effeet of this surgical cement on the healing processes after gingivectomy. 


MATERIAL AND METHODS 


Forty-two bueeal and lingual pockets in two healthy mongrels were used 
in the experiment. The gingivectomy was performed under Nembutal anes- 
thesia. The incision was made at the bottom of the gingival pocket in order to 
remove the entire epithelial cuff. At the level of incision, a mark was made in 
the tooth surface. After the bleeding had ceased, the pack was applied. Acrylic 
splints fixed to the tooth crowns by amalgam fillings were used to retain the 
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The observation periods varied from six to forty-three days. The jay 
were carefully removed, fixed in 10 per cent neutral formalin, and decalecifie 
in 5.2 per cent nitric acid. The acrylic splints were dissolved in chloroforn 
Care was taken to prevent removal or displacement of the gingivectomy pac 
and soft-tissue elements between the pack and the wound surfaces. The spec 
mens were embedded in paraffin and sectioned in a buccolingual direction. T! 
sections were stained with hematoxylin and eosin and Mallory’s connective tissu 


stain. 


OBSERVATIONS 
Clinically, the experiments proceeded satisfactorily except for one ease in 
which the splint loosened and was removed. 

Although remnants of the pack could be found in many sections, it ap- 
peared that the greater part of it had been dissolved in the chloroform along 
with the acrylic splints. The marks that were made in the tooth surface to sig- 
nify the level of incision were easily observed in the sections. In twenty-four 
eases the notches were located at the cementoenamel junction and in eighteen 
surfaces they were found within a distance of 0.1 to 0.5 mm. below this (Fig. 6). 
The surface of the pack bordering the wound showed a darkly stained zone 
(Fig. 2, E) consisting of densely packed leukocytes. In some cases a bacterial 
plaque separated the pack from the wound surface (Fig. 2, £). 

A new epithelial layer of a few rows of cells regularly covered the wound 
surface after nine days of observation. Also, the six-day specimens showed 
complete re-epithelization in limited areas (Fig. 1). The epithelial cells in 
most cases showed signs of degeneration (Fig. 2, B and D, Fig. 3, B, Fig. 4, A 
and Fig. 5), although fairly normal epithelium was found in smaller areas 
(Fig. 1, C). Leukocytes were invariably found within the epithelium (Fig. 2, 
B and D), even up to twenty-six days after the operation (Fig. 4, 4). Keratini- 
zation of the new epithelium was observed occasionally. Inflammatory reactions 
in the subepithelial connective tissue were consistent findings (Figs. 2, 3, 4, and 
5). Aceumulations of inflammatory cells were limited, however, to a narrow 
superficial zone (Figs. 2, 3, A, and 5). A slight downgrowth of epithelium 
(maximum, 0.4 mm.) took place in nine cases. Root resorption occurred in two 
eases (Figs. 3, D and 4, (), and resorption of the marginal alveolar bone was 
observed in all short-term experiments (Figs. 1, B and 2, (). 

The proliferating epithelium met with the tooth surface in a point (Figs. 
1, 2, and +). Measurements showed that a pocket of zero depth was present 
in all series with observation periods of less than twenty-six days. Areas could 
also be seen, however, in which the pocket depths amounted to 1.5 mm. 

Fig. 6 shows the bueeal and lingual pockets of the tooth from which the 
pack had disappeared shortly after the operation. The pocket depth is 2 mm. 
Migration of the epithelium into the notch slightly below the cementoenamel 
junction has occurred on the lingual side, whereas the bottom of the buccal 
pocket is still located at the cementoenamel junction. Some inflammatory re- 


actions may be seen in the marginal gingiva. In the deeper part of the pocket, 
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Fig. 1—Dog 30. Lower right second premolar six days after gingivectomy had been 
performed at bottom of clinical pocket. Notch at cementoenamel junction. Epithelization is 
complete, Collagen fibers adjacent to level of incision are normal (A). Note bone resorption 
of marginal part of alveolus (B) and areas of fairly normal new epithelium (C). (Hema- 
toxylin and eosin and Mallory’s connective tissue stain.) 


especially in the buceal area, there are hardly any deviations from normal. The 
epithelial lining has the proper thickness, and the individual cells appear quite 
normal. In the high magnification (Fig. 6, B) it appears that the new epi- 
thelium has been so closely in contact with the enamel that remnants of the 
organie network of the enamel still adhere to the epithelial euff. 


DISCUSSION 


In an earlier investigation of the tissue changes following gingivectomy 
and application of a zine oxide-eugenol pack,*® it could be observed that the re- 
epithelization of the wound usually was complete after nine days. Only a few 
cases were found in which part of the connective tissue was uncovered even 
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; Fig. 3.—Dog 30. Upper right first molar nineteen days after gingivectomy. Epitheliza- 
tion is complete. There is a slight downgrowth of epithelium below cementoenamel junction 
(A). Epithelium shows sign of degeneration (B). Numerous lymphocytes and plasma cells 
are seen in adjacent connective tissue (A) between epithelial cells (B) and between pack and 
wound surface (C). Small area of root resorption adjacent to cementoenamel junction (D). 
Deeper parts of periodontal membrane are normal (Z). (Hematoxylin and eosin stain.) 
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Fig. 4.—Dog 30. Upper left first molar twenty-six days after operation. The pack has 
been dissolved during histologic processing. New epithelium meets with tooth in a _ point 
(B). Epithelium is degenerated (A). Note root resorption (C). (Hematoxylin and eosin 


stain.) 


after sixteen to twenty-six days. In the present series the wound was usually 
epithelized within nine days, but we also noticed that the epithelium in most 
cases showed signs of degeneration and that normal keratinization did not take 
place. There may be some question, therefore, whether the rate of epitheliza- 
tion, as such, is a proper criterion for evaluating the effectiveness of postgingi- 
vectomy packs. The wound surface may differ from area to area and from 
case to case, thereby varying the distance which the new epithelium has to 
cover. This, together with the inherent capacity of the epithelium to grow and 
proliferate in areas of chronic inflammation, renders the epithelization less ap- 
propriate as a measure of the innocuousness of the pack in question. The in- 
ferior quality of the epithelium and the persistence of a considerable degree of 
inflammation in the subepithelial connective tissue beyond the stage of epitheli- 
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tion indieate that the healing which follows the use of the aerylie pack is de- 
ved when compared to the healing which takes place following use of the zine 
ide pack mentioned earlier. 

The finding of bacterial plaque between the pack and the epithelium sug- 
sts that the contact between the pack and the wound surface might not have 
en close enough to prevent the seepage of saliva into the space. Consequently, 
orivates of the saliva (including bacteria) are retained and kept in contact 
ith the epithelium. In other words, the pack itself may be completely inert, 


Fig. 5.—Dog 30. Upper left first molar twenty-six days after gingivectomy at level of 
cementoenamel junction. A new epithelial cuff develops between tooth and pack, Epithelium 
is degenerated. Note accumulation of lymphocytes and plasma cells in subepithelial connective 
tissue. (Hematoxylin and eosin stain.) 


but contractions and shrinkage during the setting of the acrylic pack may create 
spaces which allow the penetration and retention of foreign matters that may 
act as irritants. 

The better results obtained with the zine oxide-eugenol pack may be ex- 
plained by the fact that this paste adheres better to the underlying tissue and 
thus prevents the aecess of irritants from the outside. 

In view of the case in which the gingivectomy pack was accidentally re- 
moved, it is evident that exposure of the wound to saliva has no detrimental 
effect on healing. Generally, the concentration of microorganisms in the saliva 
is too low to interfere with the healing processes. On the other hand, it was 
shown earlier** that it is important to maintain good oral hygiene postopera- 
tively in order to reduce the concentration of bacteria in the wound area. The 
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Fig. 6.—Dog 30. Lower left first molar. Observation period, forty-three days. Gin- 
givectomy pack loosened shortly after gingivectomy. Level of incision slightly below cemento- 
enamel junction (C and D). New epithelial cuff has developed, showing normal depth and 
structure. There is a slight inflammation in marginal part. Deeper parts of lingual (A) and 
buccal (B) pocket are normal. Note cuff epithelium adhering to organic network of enamel. 
(Hematoxylin and eosin stain.) 
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e in which the pack was lost corroborates this view and demonstrates that 
iplete healing may take place without the presence of a surgical cement. 
Tis tends to show that the use of a surgical cement does not promote healing, 
vided the area of operation is kept clean, and that the significance of a 
«, igiveetomy pack is related more to the patient’s comfort. 

The present findings confirm the assumptions made earlier® that following 
noval of the entire epithelial cuff a new cuff of normal width, depth, and 
siructure will develop, provided the healing proceeds without complications. 
1e new epithelial cuff adheres to the enamel surface in a manner which, in his- 
tologie sections, is likely to give the impression of an organic connection between 
the enamel and the euff epithelium.* ° 


SUMMARY AND CONCLUSIONS 


Gingivectomy was performed at or slightly below the cementoenamel junc- 
tion in forty-two bueeal and lingual pockets in two normal dogs. After the 
bleeding had ceased, a postgingivectomy paste containing calcium phosphate, 
zine oxide, aerylate, and an organic dissolving medium was applied and fixed 
with aerylie splints. The observation periods varied from six to forty-three 
days. 

The following conclusions may be drawn: 

1. Epithelization was completed six or nine days after the operation. The 
new epithelium which proliferated from the margin of the wound showed signs 
of degeneration, and the normal degree of keratinization was lacking after 
twenty-six days of observation. 

2. Bacterial plaque was found between the pack and the normal surface, 
indicating that the contact between the pack and the wound had not been close 
enough to prevent the penetration of saliva into the space. This may explain 
why considerable inflammation persisted in the connective tissue beyond the 
stage of epithelization. 

3. Four pockets from which the pack had been accidentally removed shortly 
after the operation showed complete healing after forty-three days. This tends 
to show that the gingivectomy pack may have but little influence on the healing 
processes, provided the wound area can be kept clean. 
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EPIDERMOLYSIS BULLOSA 
Review of the Literature and Report of a Case 


Ralph 8S. Kaslick, A.B., D.D.S., and Henry C. Brustein, B.S., D.M.D., 
Brooklyn, N. 
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ONGENITAL absence of the skin, partial or complete, has been noticed since 
& the time of Hippoerates.' The disease entity was first described by Von 
Ilebra in 1870 and by Fox in 1879.° Koebner gave it the present name of epi- 
dermolysis bullosa in 1886.' 

There is general agreement that epidermolysis bullosa is a hereditary con- 
dition,* involving structures of ectodermal derivation.® It is a relatively rare 
chronie disease of the skin,' often exhibiting striking oral manifestations. 


CLINICAL FEATURES 


The prominent feature of this disease is the appearance of vesicles and 
hullae.® Pillsbury and associates’ and Lewis* state that the vesicles and bullae 
appear as a result of trauma. Other authors state that bullae may also arise 
spontaneously." * In all eases, the bullae are initially sterile. They 
contain elear or blood-stained fluid, according to the degree of trauma, and 
may become infected.® 

The disease exists in two main types, simplex and dystrophic, but several 
subtypes are also known to oceur.6 The simplex variety is also known as 
Weber-Cockayne’s syndrome and the dystrophie as Goldschieder’s syndrome.* 

Epidermolysis Bullosa Simplex.—In this form of the disease, the bullae are 
confined chiefly to those parts exposed to trauma, such as the hands and feet. 
The bullae generally heal without ciecatrization. The mucous membranes are 
not involved, and the hair, teeth, and nails are normal. The general health of 
the patient is unaffected. Its mode of transmission is considered to be a regular 
dominant.® 

Epidermolysis Bullosa Dystrophica.—in the dystrophie type, the manifes- 
tations are of much greater severity. In addition to the cutaneous involvement, 
bullae may oeeur on the mucous membranes,* *' and abnormalities of the 
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teeth and nails may be present.** Several subtypes have been described, de 
pending primarily on the degree of severity and mode of transmiss’on.° 

The recessive dystrophic form is the one with which we are primarily con 
cerned in this discussion, since our case report falls into this category. 

In the recessive dystrophie form, the patients generally die before the ag 
of puberty. However, some reach maturity and have children but general! 
have poor physical and mental development.* '* 

The bullae are often large and deeply situated and may contain sanguineous 
fluid. They are generally present at birth or appear during the first week.°: 
These bullae crust over’ and, on healing, keloid sears, contractures, depigmen- 
tation,” and pigmentation may occur.'* The skin about the joints may show 
atrophic changes.'* Within the atrophic lesions, milium-like cysts are foun 
on various parts of the body.‘ The searring (which can lead to loss of bony 
structures) is sometimes completely incapacitating and horribly disfiguring.' 
In some instances, contractures may lead to the formation of a claw hand, and 
the fingers may be ensheathed completely within epidermis. The patient is sub- 
ject to these lesions throughout his life, and this constant loss of skin may inter 
fere with the growth pattern so that dwarfism ensues.? 

The mucous membranes of the oral cavity, esophagus, upper respiratory 
tract, genitourinary tract, and conjunctiva may be the site of lesions.*° Hoarse- 
ness and dysphagia may occur as a result of bullae of the larynx and pharynx.’ 

Oral clinical manifestations (dystrophic form): Bullae of the oral eavity 
may be preceded by the appearance of white spots or patches on the oral mucous 
membrane, or the development of localized areas of inflammation. The bullae 
are quite painful, especially when they rupture or when the epithelium desqua- 
mates.® These lesions are then followed by atrophy, resulting in whitish mucosal 
plaques.'* The mucous membranes of the mouth and tongue may therefore 
present any combination of bullae, infiltrated areas, erosions or patches of 
leukoplakia.” ** Reeurrent involvement can lead to the binding down of the 
tongue to the oral floor,? with consequent impairment of tongue mobility.” 
Repeated lesions of the buccal mucosa may produce microstomia.* This was so 
marked in one patient seen by Gorlin and Chaudhry?’ that oral examination was 
virtually impossible. In addition, bands of cicatricial tissue in the tonsillary 
lesions may interfere with deglutition.2? Oral lesions are involved in about 16 
per cent of cases of the dystrophic type.” 

Squamous-cell carcinoma may prove to be a dangerous sequella to some of 
these oral lesions.* 

In this recessive, dystrophic form of the disease, defects of the hair, sweat 
glands, nails, and teeth, similar to those in hereditary ectodermal dysplasia, 
sometimes occur.’ Partial or complete alopecia may be present.* Nails may be 
shed and not regrown; in other instances, the nails are aplastic and atrophic. 
There may even be atrophy of the distal digits.’ 

Dental clinical features (dystrophic form): The changes in the teeth in 
this form of the disease have been variously referred to as ‘‘deforming 
changes,’”! ‘‘congenital defects,’** '* ‘‘abnormalities,’’> and ‘‘defeetive enamel.’”’ 
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he teeth may be markedly rudimentary, congenitally absent, or hypoplastic? 
ith notehed surfaces and crowns denuded of enamel.’* The teeth may be 
ibject to early deeay because of defective enamel.* ° 
Orban" states that both hypoplasia and hypocalcification may be caused by 
‘stemie, local, or hereditary factors. 
Kronfeld’* relates that any severe illness during the first or second year 
' life (exanthematous fevers, ete.) may disturb the calcium metabolism enough 
/ cause gross defects in the forming enamel. In the same vein, Thoma’ states 
iat severe attacks of these diseases are generally considered to affect the highly 
specialized ameloblasts. The injury is probably due to the effect of toxin which 
acts on the enamel organ, just as it affects the growing portion of the hair and 
ihe nails of the fingers and toes.'* 

It is possible that the process referred to in the preceding paragraph may 
io a certain degree add to or account for the ‘‘hereditary ectodermal dysplasia’’ 
sometimes associated with the disease. 

Some investigators claim a relationship between hypoplastic teeth and an 
increased caries attack rate. Kronfeld'® reports the results of investigations by 
Mellanby (1927) and Eliot (1934) which appear to substantiate this theory. 

Many investigators, however, find no correlation between hypoplastic teeth 
and an inereased caries rate. Kronfeld'® states that, contrary to general belief, 
enamel hypoplasia per se is not an important etiological factor in dental caries. 
It is true, however, that hypoplastic teeth decay more rapidly than normal teeth, 
onee deeay has started. If a person is immune to caries, intact as well as hypo- 
plastic teeth will remain free of caries; if he is susceptible, the teeth will decay 
regardless of whether they were intact or hypoplastic, but the destruction will 
spread more rapidly and extensively in hypoplastic teeth. 

Robinson,'® in a discussion of systemic disease and caries, states that in- 
creased rates of caries sometimes observed after infectious diseases may be the 
reults of neglected oral hygiene, of reduced activity of the cheeks, tongue, and 
lips, of temporary xerostomia, or of prejudiced impressions.’ The majority of 
persons with chronic debilitating diseases have an increase in caries activity.”° 

The excessive decay of the teeth often present in epidermolysis bullosa pro- 
duces some perplexing problems in treatment. Wilson® elaborates on some of 
these problems in patient management, primarily from an anesthesiologist’s 
viewpoint. He deseribes a patient who was admitted for dental treatment and 
could be managed only under general anesthesia. The only possible way of 
maintaining anesthesia was by endotracheal intubation, since a naso-oral inhaler 
had proved too traumatic. Beeause of the danger of laryngeal bulla formation, 
it was decided that an endotracheal tube of narrow bore should be inserted so 
that contact with the larynx would be avoided as much as possible. 

Because of the necessity for using a loose throat pack to prevent irritation 
and because of the diserepaney between the size of the endotracheal tube and 
the laryngeal aperture, the extractions were performed with the patient in the 
head-down position. 

The boy developed bullae on the inside of the lips and mouth as a result of 


4 
4 


O.S., O.M. & O.P 
November, 196! 


KASLICK AND BRUSTEIN 


1318 


the intraoral surgical manipulation but did not develop stridor, which sug 
gested that there had been no laryngeal trauma. 

Epidermolysis Bullosa Hereditaria Letalis—WUerlitz (1934) deseribed thi. 
very severe form of the disease.° The bullae of the skin, and frequently thos: 
of the mucous membranes, are progressive and so malignant as to lead to earl) 
death, usually before the third month of age.’ 


PATHOLOGY 


In discussing the pathology of the disease, Newcomer’ states that, in th: 
simple types, bullae form chiefly within the epidermis. In the dystrophie form, 
the bullae are at the epidermodermal junction, with only occasional groups of 
epithelial cells, which are associated with sweat and sebaceous gland duets, at 
the base of the bulla.’t These epithelial cells later may be responsible for the 


development of epidermal eysts.*! 
The epidermodermal junction is flattened,*'! but little change oceurs in the 


epidermal cells.!® 

The connective tissue forming the base of the bulla is edematous, and the 
blood and lymph eapillaries are dilated with perivascular lymphoeytie infiltra- 
tion.'* Lewis* declares that there is no inflammatory reaction. _Neweomer® 


states that the inflammatory changes in the cutis are usually mild. Shafer, Hine, 
and Levy® note that the sweat glands and hair follicles in the connective tissue 
may be reduced in number. In summary, Macleod and Muende®*' state that 
capillary dilatation and the development of new vessels, together with a simple 
inflammatory reaction, are present, and it is the organization of this granulation 


tissue which accounts for the final scarring. 

The elastic tissue is normal in the simple type, but in the dystrophie variety 
the findings have varied..* Lewis and co-workers (1955) noted apparently 
normal elastic elements in two fatal cases.* Other authors® ' declare that there 
is considerable destruction of elastic tissue in the atrophic lesions of the dys- 
trophie types. On the basis of their findings of inflammatory degenerative 
changes in the elastic tissue, Engman and Mook attributed the disease to lack 
_of elastie tissue.’* Other authors have found elastic tissue degeneration only in 
the regions involved in the disease, hence attributed the decrease in elastic tissue 
to degenerative changes.'* Ormsby and Montgomery" declare that it is difficult 
pathologically to conceive that the disease results from faulty development of 


the elastie tissue. 


ETIOLOGY 


The exact cause of the disease is, in fact, still highly speculative, and there 
is even considerable question regarding a common etiological basis for the vari- 


ous types.° 

As mentioned previously, Engman and Mook attribute the disease to a de- 
ficiency of elastic tissue. Others consider the disease to be due to a congenital 
fragility of the epithelium, with resulting lowering of the cutaneous resistance 
to trauma.’ Wende (1904) thought that there was some fault in development of 


ume 14 EPIDERMOLYSIS BULLOSA 1319 
e rete cells and a lack of proper trophic innervation of the skin.* Still another 
cory deseribes a disturbance in the autonomic nervous system (neurogenic 
igin of the bullae)" and a sympatheticotonia.® Elliot (1895) suggested a sud- 
n excessive exudation of fluid into the skin due to ‘‘irritability of the cutaneous 
secular system.’’* Some eases have been described in which there was elevation 
the urinary porphyrins (Turner and Obermayer, 1938). These porphyrins 
t as toxie agents or photosensitizers, inducing cutaneous irritability.'| Winer 
od Orman (1945) suggested that there was an inherent defect in the vessel 
all. Another theory of the cause of the disease involves excessive hyper- 
idrosis of the extremities, favoring maceration of the skin and reduction of 
‘he cohesion between different layers of the skin.'. Langhof (1952) has sug- 
ested an altered hyaluronidase-heparin ratio as an etiological factor.* Finally, 
‘he disease has been attributed to different endocrine disturbances involving the 
idrenal, pituitary, thyroid, or thymus glands.' 


DIFFERENTIAL DIAGNOSIS 


Epidermolysis bullosa simplex must be differentiated from such conditions 
as dermatophytosis and blisters. The dystrophic form must be distinguished 
from many other diseases, including bullous impetigo contagiosa (pemphigus 
neonatorum), congenital syphilis, bullous erythema multiforme, pemphigus vul- 


varis, and porphyria congenita.® 


TREATMENT 

ACTIL and cortisone have given only temporary improvement. Some 
authors have suggested the use of Diodoquin, chloroquine, or Atabrine.’ Bein- 
hauser (1935) used injeetions of a purified form of the anterior pituitary-like 
hormone with good results.'* Antibiotics may be used advantageously in the 
control of the secondary infection which invariably follows the rupture of the 
vesicles.”. In summary, however, we must quote Holt and MeIntosh'® who say 
that medieation is ineffective in all types of the disease. The only thing which 
can be done for these patients is to protect the skin from trauma as adequately 


as possible. 


PROGNOSIS 


In a few instances, activity of the process ceases at the time of puberty and 
the vulnerability of the skin is overeome.'* Prognosis in eases of the dystrophic 
type must be guarded.’ 


CASE REPORT 


Medical Findings and Comments.—The patient was a 12-year-old white boy of Jewish 
extraction born on July 21, 1947. He was the product of a normal full-term spontaneous de- 
livery and had skin lesions since birth. He had high fevers every few weeks or months from 
birth which continued until he was 7 years old. The patient had occasional colds but none of 
the ‘childhood’? diseases, such as measles or mumps. There was a slight improvement in 
the skin lesions with cortisone therapy when he was about 6 or 7 years old. The boy never ate 
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any fresh fruits or vegetables and does not like milk. He had been on a soft puréed typ 
of diet all his life. Within the last 2 years he had been consuming large amounts of sweets 
and sodas. Until admission to this hospital, the patient had been on home care with minera 
oil and cornstarch powder for a skin dressing. Greenmint and water was being used as 
mouthwash. The boy was also receiving multiple vitamin capsules. 

The patient was admitted to the Jewish Chronic Disease Hospital on Nov. 1, 1959. Th. 
family history was essentially noncontributory. No one in the family was ever known to hav 
had the disease; another child was perfectly normal. During the pregnancy the mother dran 
virtually no milk and had a smallpox vaccination in the sixth month of pregnancy. 

The admission examination revealed an extremely thin and poorly developed 34 poun 
boy. The lungs revealed harsh breath sounds but no rales, the heart was normal, and th 


abdomen was stiff. 


Fig. 1.—Front view of 12-year-old patient. 


The patient had a rather square head and jaw with a fairly flat profile. The neck was short 
but he was able to move his head fairly well. The hair (including the eyebrows and eyelashes) 
was relatively sparse; nails were missing, with scarring residues. The ears were large, reddish, 
and turned slightly forward. The forehead was scarred and contracted, and the nose was small 
and discharging freely (Fig. 1). In addition, the boy had an unusually high, ‘‘squeaky’’ 
voice. 

There was extensive involvement of the skin. The lesions were erythematous and bullous; 
some were crusted and dry, others denuded and moist. There was no change in the lesions as 
a result of the time of the year or special food intake. The lesions involved the entire back 
and the chest, the neck, and all four extremities. All areas of contact showed scarring and 
atrophy of skin with telangiectasia. There were numerous ‘‘milia’’ lesions on the trunk and 
extremities. Contractures of both knees and elbows were present due to atrophic shiny scarring 
of old recurrent bullae. The hands showed flexion deformity and syndactylia of all the fingers. 
(The fingers were in a fixed fist position.) The distal end of each finger and thumb showed 
marked atrophy. 

The clinical impression on admission was epidermolysis bullosa dystrophica. 

The laboratory tests at this time disclosed a urinalysis within the normal range. The 
hemoglobin reading was low (5 to 7.9 grams) and the white blood cell count was 18,350, There 
was an eosinophilic hyperplasia of the bone marrow. The carbon dioxide and electrolyte read- 


ings were repeatedly normal. The calcium was low at 7.9 mg. per cent. There was an inverted 


albumin-globulin ratio, 2.2:6.5. 

On Nov. 17, 1959, radiographic examination of the hands and feet was carried out. Flex- 
ion contractures were noted in the phalanges. Osteoporosis was present in the hands. The 
changes in the feet were identical with those described in the hands. On Nov. 18, 1959, radio- 
graphic examination of the skull and mandible revealed no evidence of any bony pathosis 
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ig. 2). Radiographic examination of the upper and lower extremities on Dee, 22, 1959, 
wed considerable demineralization of the bone with marked soft tissue wasting. Considera- 
calcification was present in the soft tissues overlying the distal left humeral epiphysis. 
By Dee. 31, 1959, the patient was afebrile and had gained eight pounds since admission. 
psychologic evaluation at this time revealed an I.Q. of 113, and a mental age of 13 years 
months, as opposed to a chronological age of 12 years 5 months. The patient had been 
‘eiving 60 mg. of triamcinolone daily orally and 30 units of ACTH every other day. At this 
ie, the triamcinolone was reduced to 48 mg. and the ACTH to 15 units. He was on a low- 
t (200 mg.) diet, and was being given alpha keri baths and prednisolone skin spray. 


Fig. 2.—Anterior-posterior view of the skull (patient was 12 years of age). 


On Jan. 8, 1960, the hematology report indicated a moderate hypochromic anemia in the 
peripheral blood. There was also a myeloid left shift in the bone marrow. It was reasoned 
that there was no defect in production of red blood cells and precursors but that there was 
an inereased hemolysis due to infection or some defect in the red blood cells. Diamond2s 
states that anemias are an expected causative factor in tooth calcification deficiencies. 

It was noted on Jan. 13, 1960, that significant improvement had taken place. While the 
hoy did get new lesions, they were fewer in number and did not become moist and infected 
or larger in diameter and depth. Instead the new lesions were dry, with a thin, superficial 
crust which fell off readily when spraying was instituted. 

On Jan. 20, 1960, a buccal mucosal smear was taken for sex chromosomal study. There 
was a male chromatin distribution. The epithelial cells were, in general, normal in appearance. 

The latest regimen of food and medication included regular puréed food, triamcinolone, 
36 mg. per day; penicillin V-250 mg. twice daily, polyvitamin-0.6 ¢.c. three times a day, fer- 
rous sulfate—0.6 ¢.c. twice daily, vitamin C liquid—200 mg. twice daily, and zine oxide and 
mineral oil dressing after a medicated bath. 

Oral Findings and Comments.—History: A review of the patient’s oral and dental 
background revealed that the boy’s mother had a high caries incidence and many dental res- 
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torations. The boy’s father and brother both had fairly caries-free dentitions. The patient 
himself had a slightly advanced deciduous dentition, the first teeth appearing at the age of 
5 months. The child’s deciduous and permanent dentitions both erupted with yellowish or 
brownish discolorations already present and with defects present. The teeth developed caries 
very rapidly upon eruption. The child had toothaches many times, often with sharp pains 
radiating all the way up to the ear. He was seen only once or twice in his own home by a family 
dentist, who prescribed the use of Poloris Pads but no other treatment. The toothaches always 
subsided eventually. The boy’s mother had attempted many times to maintain his oral hygien: 
by proper toothbrushing, but without success. The patient had been unwilling to brush his 
teeth himself because of the bleeding and irritation which developed afterward. His oral hy 
giene had generally been limited to the use of morning mouthwashes, employed primarily 
because of a morning xerostomia and cellular slough. 

The patient had relatively few lesions on his head and face, and lesions had not been 
too extensive intraorally. The intraoral bullae had become less severe in recent years. When 
the child masticated rapidly and moved his mouth excessively, bullae tended to form intra- 
orally, especially on his palate. The boy had been unable to chew well because of the bullae, 
the contractures at the base of his tongue, cheeks, and lips, and his decayed and malformed 
teeth. 

The patient’s entire facial skeleton, including the maxilla and mandible, appeared un- 
derdeveloped. In fact, this 12-year-old boy had the facial development of a child of only 7 
or 8 years. 

Finally, mention should be made of a lip habit which the patient had developed. He 
repeatedly placed his lower lip between the lingual surfaces of the upper anterior teeth and 
In addition, the patient had developed a large 
A deep overbite also 
The cuspids were 


the labial incisal surfaces of the lower teeth. 
overjet of the maxillary anterior teeth over the mandibular teeth. 
existed, but there was a normal occlusal relationship of the posterior teeth. 
the only anterior teeth which occluded with each other. 

Extraoral findings: This 12-year-old patient had a reddish purple neck and lower face 
(under the mandible), which appeared shiny because of contracture lines. There were no 
obvious recent bullae present in this area. The child’s lips were very thin, and the vermilion 
border was also very thin and crusted. The lips could not be parted more than 1 inch, and 
the teeth could be separated no more than *%4 inch. An angular cheilosis was apparent (Fig. 3). 

Intraoral findings: The tongue appeared glossy and enlarged. Four ulcers, covered by 
grayish slough, were present along the sides and the anterior segment (Fig. 3). An old thin 
scar was seen on the dorsal posterior surface. Sublingually, a bulla was present, extensive 
scarring existed, and the lingual frenum was obliterated by thick pink fibrous tissue. The 
tongue had limited motion and could not be protruded. 

A moderate inflammatory gingival hyperplasia existed in the upper anterior area, espe- 
cially between the central incisors. As Beube?s states, these granulomata had a bluish red color 
and bled readily when traumatized. Hyperplasia was minimal in the other gingival areas of 
the mouth, although a relatively mild marginal gingival inflammation and materia alba 
deposition appeared in virtually all the gingival areas. The characteristic feature of marginal 
gingivitis was the localization of inflammation in the marginal gingiva and papillae. The 
periodontal membrane and bone were not involved.23 

The marginal gingivitis in this case may have been partly due to understimulation. 
Burket?4 states that understimulation of the gingival tissues is a frequent cause of gingivitis. 
Abnormal chewing habits are another cause. The usual chewing habits are modified by any 
painful lesion of the oral tissues.24 

In our patient, another factor most probably played an important role in the development 
of the gingivitis. As Beube25 states, some teeth, because of their improper shape or atypical re- 
lationship with adjacent or opposite teeth, may contribute to gingival irritation because poor 
contour may permit food and materia alba to become retained and impacted. Examples would 


be teeth with extensive dental caries, congenital defects, and hypoplastic enamel.23 
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Fig. 3.—Intraoral photograph showing lesions of the lips and tongue. 


siete Fig. 4.—Intraoral photograph of the labial and lingual surfaces of the maxillary anterior 
eeth. 


Fig. 5.—Intraoral photograph of the mandibular anterior teeth. 
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The patient’s palate had a moderately high vault. No lesions were noticeable on the 
't palate, but the posterior section of the hard palate showed discrete reddish patches of 
‘alized inflammation, possibly indicating the beginning of bulla formation. 

The mucosa of the retromolar pad area and the mucosa over the pterygoid fossa was 
tensively searred. The lips showed ulcerated areas with slough formation, and the cheeks 
hibited a multitude of lesions, varying from ulcerated areas with a grayish slough to areas 
ered by whitish plaques and other areas of extensive contracted scar tissue. 


Before we describe the appearance of the teeth in this patient, a general 
‘view of the terms hypoplasia, hypocalcification, abrasion, and erosion, is 
ecessary. 

Zegarelli®® states that abnormalities in the formation and calcification of 

ooth structures resulting from disturbances during the tooth development period 
ve referred to as hypoplasias. In our ease report, we will use the term hypo- 
plasia to indieate abnormalities in either formation or calcification. 

Kronfeld, however, has suggested reservation of the term hypoplasia for 
cases in which the form of the tooth is affected, and use of the term hypocal- 
cification for eases in which deposition of calcium seems to have been quali- 
tatively faulty. The latter type cannot be recognized in the roentgenogram 
before earious activity has taken place, at least with present-day techniques.”® 

A deficiency in the calcification of the teeth may be manifested in the 
surface conformation or, in a larger number of instances, in an unusual tendency 
of the teeth to accumulate stain and to deeay early and with extreme rapidity, 
a tendeney undoubtedly linked with tooth defects.*° 

In enamel hypoealeification, the soft enamel wears or chips away rapidly 
after eruption,”* often leaving a jagged appearance.** In many eases, the defect 
is more marked on the occlusal and incisal areas of the tooth crowns.” 

Many findings resembling those attributed to enamel hypocalcification were 
found in our patient. 

Kronfeld® deseribes abrasion and erosion as primarily separate clinical 
entities. He states that abrasion is found only where opposing teeth come into 
contact; erosion, on the other hand, is characteristically found on tooth surfaces 
which are not subjected to occlusal wear. Kronfeld’® also relates that erosion 
has been found in persons with acid as well as alkaline saliva. 

A somewhat different view of the subject of abrasion and erosion is taken 
by Cheraskin and Langley’® and by Thoma.'S Thoma states that the quality of 
hardness of the teeth no doubt plays a part in abrasion. If the teeth are soft, 
they may be worn down to the gingival margin in comparatively young persons."* 
There appears to be an interrelation between abrasion and erosion. Sites of 
erosion may become subject to abrasion.’” ** 

Cheraskin and Langley state that it has been conclusively demonstrated 
that a predominantly acid medium leads to decalcification of the dental hard 
tissues. Thus, any situation which favors an acid state in the mouth will, in 
time, produce erosion. In many oral and systemic diseases the pH may become 
quite acid. Thus, the pH may be lowered in various febrile states—stomatitis, 
gingivitis, and many other cireumstances.*° The experiments of Friesell and 
Vogt (1926) proved that even a weak acid solution, having a pH of 6.6 compa- 
rable to that found in normal saliva, causes a definite etching of the enamel."* 
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contained in Tables I and II. 


which existed. 

Paraffin-stimulated salivary samples were taken on three separate occasions in the mori 
ing. A moderate xerostomia was noted during the course of the tests. The samples were take 
under oil and read on a Beckman pH meter. The morning samples taken immediately upo: 
arising gave pH readings of 7.2, 7.5, and 7.3. No definite indication of acidity of the saliva 
could be ascertained from our results. The fact that a high salivary acidity could not be 
demonstrated at this time, however, does not necessarily rule out the possibility that a hig 
salivary acidity had existed during the early years of the child’s development. 


extensive carious breakdown (Figs. 1, 3, 4. 


TABLE IT. 


CLINICAL FINDINGS: 


and 5). 


KASLICK AND BRUSTEIN 


MANDIBULAR TEETH * 


O.S., O.M. & O.P 


November, 196! 


In our case, we attempted to find a relationship between salivary pH and the erosic 


The laboratory aid of choice is determination of the pH of the saliva. 1) 
some persons with erosion, salivary acidity may be quite high.'° 


Dental Findings and Comments.—The teeth in our patient were markedly hypoplasti 
with a tendency toward erosion. The involved teeth were also prone to abrasion and wer 
in some instances worn down to the gingivae. In addition, the teeth were also subject tu 
A summary of the clinical findings 


*All findings refer to the 


ENAMEL | | 
SECONDARY DENTIN HY PO- 

TOOTH CLINICAL CROWN AND STAIN PLASIA | EROSION | ABRASION| CARIES 
LL8 Unerupted - - 
LL6 Lingual cusps Black line—buceal s EK 

present of root 
LL5 Gingival one third Black line along O O O E 
present buccogingival one 
third 
LL4 Gingival one third Black line along O O O E 
present bueccogingival one 
third 
LL3 F A Ss A 
LL2 F G A Ss A - 
LL1 F G A s A 
LR1 F G A Ss A - 
LR2 Lingual, and gin- G Ss Ss 
givo- and disto- 
labial present 
LR3 Entire crown present - D 
LR4 Only root present Black line—buccal C Cc 
of root; secondary 
dentine on root 
surface 
LR5 = Only root present Black line—buccal C C Cc K 
of root 
LR6 tingival one third Black line—bucco- oO oO O E 
present gingival one 
third—secondary 
dentine buceally 
LR7 Unerupted - - - - 
LRS8 Unerupted - - 


crowns of teeth unless otherwise noted. 


Legend: 


A = Incisal two thirds of labial surface. F = Gingivolingual two thirds and gingivo- 
C = Entire clinical crown. labial one fourth present. 

D = Distal and labiogingival. G = Shiny blackish-brown stain labially. 
E = Occlusal pulp exposure. K = Root caries. 


O = Occusal two thirds of crown. 
S = Labial or buccal surface. 
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In our discussion of the radiographic findings, we will report only those feature 
which could not be seen clinically. 

The taking of the intraoral radiographs in this case proved to be extremely difficult 
The film packets had to be well lubricated to prevent their sticking to the mucosa an 
lacerating it. These packets could not be placed far enough apically into the sublingua! 
area because of the scar tissue present; this prevented the photographing of the apices 
of the lower teeth. The placing of the film was also made extremely difficult because of 
the patient’s limited mandibular opening. 


Fig. 7.—Lateral view of the maxillary and mandibular teeth. 


Radiographically (Figs. 2, 6, and 7), the permanent third molar crowns in all four 
quadrants were forming and calcifying. The four second molar crowns were calcified, 
and root formation was progressing. The roots of the upper right second deciduous 
molar were fully formed. The root apex of the upper right permanent cuspid, however, 
was not completely closed. The upper right lateral incisor had distal caries. In addition, 
it had either an anomalous apically bifurcated root canal or possibly a form of radicular 
invagination. The right and left central incisors had fully formed roots. The upper left 
lateral incisor had defective enamel radiographically. The upper left first premolar had 
fully formed roots. The lower left first premolar had a fully formed root. The roots 
were also fully formed on the lower left cuspid, the lower left lateral and central incisors, 
and the lower right central and lateral incisors. The root apex was still open on the lower 
right cuspid, and mesial carious involvement was found on the crown. 

The eruption and root development of the teeth appeared relatively normal for the 
patient’s age, All permanent teeth had erupted, except for the second and third molars. 
The lower second molars, which might be expected to be present, were probably held back 
by the extreme scarring of the mucosa in that area. The retention of the two upper 
deciduous molar roots was the only other defect in the time table of eruption and shedding. 
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ot formation also appeared to be on schedule. The only open apices evident were on 
e upper and lower right cuspids, and these generally do not close until a child is 13 
15 and 12 to 14 years of age, respectively.26 The upper left first premolar, the lower 
't first premolar, and even the lower left cuspid roots had already been completed. 


Summary.—There was no hereditary background in this case of epidermolysis bullosa 
strophica, The child ran high fevers from birth to 7 years of age. There was extensive 
in involvement, hair was sparce, and nails were missing. Flexion deformities and 
ndactylia of the fingers and toes existed. There was evidence of osteoporosis of the 
pper and lower extremities, and it was discovered that the child was mentally advanced, 
ither than retarded. 

The deciduous and permanent teeth erupted in a discolored and deformed condition 
ud rapidly began to decay. The bullae present on the head and face and in the oral 

avity were less severe than in other areas of the body. The facial skeleton was under- 
eveloped, appearing about four years behind in development. The boy had a lip habit 
and an overjet of maxillary over mandibular teeth. There was limited mandibular 
opening, as well as evidence of an angular cheilosis. Tongue movement was also 
limited, A relatively mild marginal gingivitis with materia alba deposition was found. 
The oral mucosa, in general, showed evidence of bulla formation, ulceration, and cicatriza- 
tion. No definite indication of acidity of the saliva could be ascertained. Most of the 
teeth were markedly hypoplastic with a tendency toward erosion. The involved teeth 
were also prone to marked abrasion, and the teeth, generally, were subject to extensive 
carious breakdown. Tooth eruption and root formation appeared to be relatively normal 
for the patient’s age. 


We wish to express our thanks to Dr. A. Kanof, Director of Pediatrics, and to the 
Pediatrie Staff, and to Dr. J. J. Obst, Director of Dentistry, Drs. J. Friedman, S. Kupfer, 
F. Lindo, and H. Solomon of the Department of Dentistry of the Jewish Chronic Disease 
Hospital. 

We also acknowledge the valuable assistance of Miss J. Zevator, Mr. H. Fischler, 
Mrs. H. Brustein, and Mr. J. Kaslick. 
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A ROENTGENOGRAPHIC INVESTIGATION OF ENOSTOSIS 


J. Clifton Eselman, D.D.S.,* Pittsburgh, Pa. 
School of Dentistry, University of Pittsburgh 


REVIEW OF THE LITERATURE 


\ REVIEW of the dental literature reveals that many different terms have been 
used in the roentgenographie identification and interpretation of enostosis. 
Perhaps the first term used was bore whorl. Later, several others were added, 


such as eburnated bone, condensing osteitis, osteogenesis, osteosclerosis, and 
sclerotic areas. 

It is stated in the dental literature that the etiological factors include, 
among others, prolonged irritations, inflammatory processes, infections, and 
traumas. 

In 1918 Raper’ stated: ‘‘The term ‘bone whorl’ is used to designate par- 
ticularly dense areas of bone occurring in bone. Bone whorls may be caused 
by a prolonged mild irritation. They are sometimes responsible for facial 
neuralgia. ’’ 

In 1931 Simpson? said: ‘‘Selerotie areas of unexplained origin are not 
unusual in the mandible and evidently are not of pathologie significance. Con- 
densing osteitis is differentiated as bone reaction to chronic inflammation or 
infection.’’ This statement should have stimulated further roentgenographic 
investigation for visible proof and evidence. 

Greenfield,® in 1936, stated: ‘‘Condensed bone appears radiographically 
as a radiopaque area. It may be seen with a cancellous network, or without 
any network. Many men have termed them possible areas of infection; while 
these areas of condensed bone may be infectious in origin, they are not infectious 
in nature; areas of condensed bone should be left alone.’’ 

In 1948 Durbeck*t wrote: ‘‘The simple osteoma, a bone producing tumor, 
appears as a dense area of compact bone. The area is well cireumseribed and 
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erows slowly. Although oceasionally a small osteoma or bone whorl may bi 
mistaken for a retained root, differentiation is obvious when the area is closel\ 
examined; the osteoma will bear no evidence of a periodontal membrane, roo‘ 


canal or fracture line.’ 

McCall and Wald,’ in 1957, stated: ‘‘An enostosis of the jaw is a bon: 
overgrowth or deposit of a new bone within the spongiosa of the mandible 0) 
Such a growth is often referred to as osteogenesis, osteosclerosis, or : 
These tumors are the result of trauma, inflammatory processes 
.. There is no expansion of th: 


maxilla. 
bone whorl. 
infections of dental origin and similar causes. . 


cortex.’’ 


A. 


Fig. 1.—A, Occlusal roentgenogram showing enostosis attached to the buccal alveolar bone 
(cortical) and extending midway into the alveolar process (cancellous). 
B, Intraoral periapical roentgenograms showing roentgenographic density, size, shape, and 


location of the enostosis. 


Ennis and Berry® stated under the heading ‘‘Condensing osteitis (enos- 
tosis’: ‘‘ After eradication of infection in a peri-apical area, new bone is usu- 
ally formed, filling in the space after several months. The density gradually 
increases until normal bone is the result. Occasionally, this new bone is denser 
than normal, due to excessive deposit of calcium. . . . But there are cases where 
a condition of root absorption has been followed by a natural generation of new 
bone, without there having been any treatment for the removal of infection.’ 


METHOD OF INVESTIGATION 


There is, then, some confusion concerning the roentgenographie identifica- 
tion and differentiation as well as the etiology of enostosis. In an attempt to 
clarify some of these issues, a clinical roentgenographie investigation of this 
condition was conducted over the past eight years. Since enostosis is a rather 
uncommon condition, it was necessary to examine complete roentgenographic 
surveys of approximately 25,000 patients in order to secure a sufficient number 
of cases for the investigation. 

Forty-two cases of mandibular enostosis were selected for further roent- 
Each patient was requested to 


genographic study during the past eight years. 


| B. 
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ive one intraoral periapical roentgenogram of the area of enostosis taken 
arly and, in addition, to have one occlusal roentgenogram taken at the first 
- second appointment to determine the location and extension of the enostosis. 
ig. 1, A shows an occlusal roentgenogram taken to illustrate the attachment 
the enostosis to either the buceal or the lingual alveolar bone (cortical) and 
record its extension into the alveolar process (cancellous). The intraoral 
eriapical roentgenogram shown in Fig. 1, B was taken for the purpose of re- 
ding the roentgenographie density, size, shape, and location of the enostosis. 


A, 


Fig. 2.—Area of enostosis observed roentgenographically over a period of eight years. The 
mandibular left first molar was vital. 


ROENTGENOGRAPHIC IDENTIFICATION OF ENOSTOSIS 

Fig. 2 shows an area of enostosis that was observed roentgenographically 
three times during the eight-year period. The mandibular left first molar was 
vital. Films taken in 1952 (Fig. 2, B) and 1955 (Fig. 2, A) show that the only 
change in the enostosis was an increase in roentgenographie density. When 
the roentgenogram taken in 1960 (Fig. 2, C) is compared with earlier films, a 
significant change in size, shape, and roentgenographie density is seen. The 
occlusal film shown in Fig. 2, D was taken in 1955 in an attempt to locate the 
area of enostosis. In this case, in which a full complement of teeth was present 
in the left mandible, the occlusal roentgenogram was of no value in illustrating 
attachment of the enostosis to the buceal or lingual alveolar bone (cortical), for 
the roentgenographie density of the teeth and restorations obscured the enostosis. 

Fig. 3 shows roentgenograms of normal alveolar bone (cortical) and al- 
veolar process (cancellous). The occlusal film (Fig. 3, A) shows buceal and 
lingual alveolar bone. In addition, the extension and attachment of the enos- 
tosis from the alveolar bone (cortical) can be seen. The enostosis is attached 
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to the lingual alveolar bone (cortical) and extends almost to the buceal alveolai 
bone (cortical), replacing a large area of alveolar process (cancellous). Alveola: 
process (cancellous) is also recorded on the occlusal roentgenogram between th 
cortical plates. Normal buccal and lingual alveolar bone (cortical) is not re 
corded on the intraoral periapical roentgenogram except at its margins, oc 
elusally and inferiorly (Fig. 3, B). Normal alveolar bone (cortical) on th 
bueeal and lingual surfaces eneases the alveolar process (cancellous) and is o 
the same thickness and density throughout, except at its margins. Therefor 
when examined roentgenographically, it demonstrates a constant roentgenopacit; 
with no bone pattern. The observed bone pattern is that of the alveolar process 
(cancellous). Normal alveolar bone (cortical), located around the roots of th: 
teeth, is recorded roentgenographically and is termed the lamina dura. In 
several of the forty-two cases observed the alveolar bone was apparently attache 
to the lamina dura at the apex of a tooth. Fig. 2 suggests this possibility. 


roentgenographic anatomy of alveolar bone (cortical) and alveolar process 


(cancellous). 


Fig. 3.—Normal 


Enostosis is recorded roentgenographieally on the intraoral periapical roent- 
genogram because it increases the thickness and density of either the buccal 
or the lingual alveolar bone (cortical) in a particular area. This change (of 
thickness and density) is what shows on the intraoral periapical roentgenogram. 

Alveolar process (cancellous) which is encased by the alveolar bone (corti- 
eal) is shown on the periapical intraoral roentgenogram because its density 
throughout is represented by both a roentgenopacity and a roentgenolucency. 
When roentgenographed, it creates an alveolar process (cancellous) pattern. 


DIFFERENTIAL INTERPRETATION OF ENOSTOSIS 


The roentgenographic interpretation of enostosis is based upon roentgeno- 
Its roentgenographic density causes 


graphic density, shape, size, and location. 
it to appear extremely roentgenopaque. The shape is usually round but ocea- 
sionally may vary to oblong and irregular. The largest area of enostosis in the 
forty-two cases observed measured 18 mm. by 7 mm. The location was usually 
at the apical region in the mandibular molar area. 
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In the interpretation of enostosis, it is necessary to exclude many other 
entgenopaque changes which are similar in roentgenographie density, shape, 
ze, and location. These include exostosis, condensing osteitis, calcified ce- 
entoma, salivary stone, and residual root. 


A. 


Fig. 4.—Exostosis (A and B) and enostosis (C and D). 


Exostosis—A comparison of intraoral periapical roentgenograms of exos- 
tosis (Fig. 4, A) and enostosis (Fig. 4, C) discloses that the densities are almost 
the same, the round shapes are similar, the exostosis is larger in size, and the 
locations are often the same. A comparison of occlusal roentgenograms reveals 
that the exostosis (Fig. 4, B) is located lingually on the outside of the lingual 
alveolar bone (cortical). In the case shown here the enostosis (Fig. 4, D) is 
attached to the lingual alveolar bone (cortical) and extends midway into the 
alveolar process (cancellous), but in other cases it may be attached to the buccal 
alveolar bone (cortical). 

Condensing Osteitis—Perhaps the most important aspect of this article is 
the illustration and diseussion of how to differentiate roentgenographically be- 
tween condensing osteitis and enostosis. The interpreter must accept the basic 
fact that condensing osteitis (Fig. 5, A) always occurs in the alveolar process 
(eaneellous) and that enostosis (Fig. 5, B) is always attached to the inner 
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surface of the alveolar bone (cortical). Another extremely important fact is 
that condensing osteitis, confined around the apex of a tooth, may be indicative 


of a nonvital tooth. Enostosis in the same location is usually anatomic in 


nature, with no pathologie significance. 

In addition, the roentgenographie density of condensing osteitis (Fig. 5, A 
is not so roentgenopaque. The spaces are usually reduced in size but no’ 
obliterated. The condensing osteitis is usually smaller, and its outline is no! 
so well defined. The locations are similar. In the case pictured here the man 
dibular left first molar (Fig. 5, 4) was nonvital, whereas the mandibular left 


second molar (Fig. 5, B) was vital. 


B. 


and enostosis (B). 


Fig. 5.—Condensing osteitis (A) 


Calcified Cementoma.—By roentgenographie comparison, a calcified ce- 
mentoma (Fig. 6, B) shows less roentgenographie density than enostosis (Fig. 
6, A). The shapes are similar. The cementoma is slightly larger, but size is a 
poor differentiating factor. The locations are the same. In the ease illustrated 
here the mandibular right second molar is vital (Fig. 6, B). There is usually a 
small roentgenolucent zone around the ealeified cementoma which is not present 
around the enostosis. Caleified cementomas occur most frequently at the apices 
of vital mandibular anterior teeth. 


A. B. 


Fig. 6.—Calcified cementoma (B) and enostosis (A). 


Salivary Stone.—In the case shown in Fig. 7 a comparison of the periapical 
intraoral roentgenograms shows that the roentgenographie density of the salivary 
stone (Fig. 7, A) is the same as that of enostosis (Fig. 7, D). The stone is 
smaller, and it appears more round. Its location is somewhat anterior in the 
mandible as compared to the location of the enostosis. In this particular case 
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th the salivary stone and the enostosis are in the apical region, but the loca- 
n of either the stone or the enostosis may vary. The occlusal views indicate 
at the salivary stone (Fig. 7, B) is in a lingual location and separated from 
e mandible. The enostosis (Fig. 7, C) is attached to the buceal alveolar bone 
ortieal) and extends through to the lingual alveolar bone (cortical). It 
places the alveolar process (cancellous). 


D. 
Fig. 7.—Salivary stone (A and B) and enostosis (C and D). 


BR. 


Fig. 8.—Residual root (C) and enostosis (A and B). 
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Root Tip.—The occlusal roentgenogram shown in Fig. 8, A shows enostosis 
attached to the buccal alveolar bone (cortical). By comparison, the intraora! 
periapical roentgenogram (Fig. 8, C) shows the root tip to have less roent 
genographie density. The root is smaller, its shape is different, and its locatio: 
is somewhat higher. Enostosis (Fig. 8, B) does not have a periodontal mem 
brane surrounding its periphery, and it does not demonstrate a pulp canal. 


CONCLUSIONS 


1. In the forty-two cases of enostosis selected for roentgenographie study 


the etiology could not be attributed to prolonged irritations, inflammatory 
Enostosis, like exostosis, is probably anatomic 


processes, infections, or traumas. 
in nature. 

2. Surgical interference is not indicated or necessary in cases of enostosis. 

3. Enostosis does not cause expansion of the alveolar bone (cortical). 

4. In the forty-two cases selected for roentgenographie study, there were 
six in which the enostosis was attached to the lingual alveolar bone (cortical) 
and fourteen in which it was attached to the buccal alveolar bone (cortical). 
In twenty-two cases, the presence of teeth precluded definite localization of the 


enostosis on the occlusal roentgenograms. 

5. The interpreter must learn to associate condensing osteitis with the al- 
veolar process (cancellous) and enostosis with alveolar bone (cortical) in order 
to differentiate them roentgenographically. 

6. The interpreter must realize that condensing osteitis confined around 
the apex of a tooth might indicate nonvitality. Enostosis in the same location 


is usually anatomic in nature. 
7. When feasible, an occlusal roentgenogram should be taken to establish 


attachment and extension. 
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‘HE ROENTGENOGRAPHIC APPEARANCE OF MALIGNANT 
‘UMORS OF THE MANDIBLE 


‘homas J. Cook,* D.D.S., Miami, Fla. 


partment of Surgery, University of Miami School of Medicine 


the mandible is a shell of compact bone filled with cancellous tissue with an 
abundant blood supply. The body of the mandible may be invaded by 
caneer through loeal extension from the oral mucosa. Cancer is a destructive 
process which spreads throughout the cancellous bone and is shown on the 
roentgenogram as an area of rarefaction with a ‘‘worm-eaten’’ appearance. 
Malignant tumors in distant parts of the body may metastasize to the 
mandible. These metastases are evidenced on the roentgenogram as punctate 
radiolucent areas. Histologically, the structure is characteristic of the primary 


tumor. 


CASE REPORTS 


Case 1.—A 60-year-old man visited the Oral Surgery Clinic at Jackson Memorial Hos- 
pital complaining of a ‘‘growth in the mouth’’ of several months’ duration. Examination 
revealed a tumor lingual to the mandibular teeth, extending from the first incisor distally 
to the second premolar. The teeth were loose. 

X-ray examination demonstrated destruction of bone about the teeth and in the body 
of the mandible (Fig. 1). 

A biopsy done during the first visit was reported as ‘‘squamous-cell carcinoma, grade 


CASE 2.—A man, 64 years of age, had been wearing dentures for seven years. A ‘‘sore 
spot’? appeared under the denture on the right side of the mandible several months ago. The 
patient removed some of the denture with a knife and kept the remainder in the mouth until 
a week before coming to the Oral Surgery Clinic. 

Examination revealed an ulcerative lesion of the mucosa, extending distally from the 
midline to the second molar area. X-ray examination disclosed destructive changes and a 
‘“‘worm-eaten’’ appearance throughout the body of the mandible (Fig. 2). A biopsy revealed 
squamous-cell carcinoma, grade 3. 

CASE 3.—The patient was a 56-year-old woman who first noticed a soft tissue swelling 
along the lateral border of the mandible on the right side, intraorally. Eleven months 
previously the patient had undergone a radical mastectomy. A diagnosis of adenocarcinoma 
with metastasis to the lymph nodes was made. Roentgenograms of the mandible revealed 
areas of osteoporosis (Fig. 3). 

Autopsy one year later revealed metastatic lesions in the ribs, vertebrae, skull, and 
mandible. 

Case 4.—A 32-year-old man was seen in consultation because of a soft tissue swelling 
on the left side of the face in the temporomandibular region. The patient was receiving 
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Fig. 1.—Case 1. A, Squamous-cell carcinoma of the gingiva with bulging on the lingual 
and buccal surfaces about the teeth. B, Carcinomatous destruction of the alveolar bone demon- 
strated on roentgenogram. 


x-ray therapy for carcinoma of the left kidney when the swelling became noticeable. Ex- 
amination revealed a palpable mass just anterior to the ear on the left side. An attempt to 


open the mouth elicited trismus and pain. 

X-ray examination disclosed destruction of the upper portion of the ramus of the 
mandible, including the condyle, on the left side (Fig. 4). The patient died five months 
later, and the autopsy report revealed ‘‘adenocarcinoma of the left kidney with metastasis 
to the vertebral column, the lungs, and the mandible.’’ 

CasE 5.—A Negro woman, 44 years of age, visited the out-patient clinic at Jackson 
Memorial Hospital because of a swelling on the left side of the face at the angle of the 
mandible. 

Previous history: About ten years earlier the patient underwent an operation in another 
city. The only available record stated: ‘‘A carotid body tumor was removed from the left 
side.’’ When the ‘‘lump’’ first appeared two years before the patient’s visit to the clinic, 
three molar teeth were removed but the growth got larger. 
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Fig. 2.—Case 2. A, Squamous-cell carcinoma of the alveolar mucosa. The patient had 
been wearing full dentures for several years. B, Invasion of carcinoma into the body of the 
mandible revealed in roentgenogram. 


Mig. 3.—Case 3. Adenocarcinoma that has metastasized from the breast to the mandible. The 
roentgenogram shows osteolytic changes characteristic of metastatic carcinoma. 
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Fig. 4.—Case 4. Destruction of the condyloid process of the mandible by metastatic adeno- 
carcinoma from the kidney. 

Examination: A hard mass about the size of a golf ball was felt at the angle of the 
mandible on the left side. It was firmly attached and painless. 

There had been no significant weight loss, anorexia, fever, or chills. The pulse rate 
was 82, and the respiratory rate was 18. Blood pressure was 115/80. 

Laboratory report: Laboratory studies revealed the following: calcium, 9.2 mg. per 
cent; alkaline phosphatase, 4.3 Bodansky units; phosphorus, 4.5. The only significant 
urinalysis findings were a 1 plus albumin and a specific gravity of 1.005. The red blood 
count was 2,950,000, with a hemoglobin of 46 per cent. The white blood count was 10,400, 
and the differential count was as follows: stabs, 2; segmented neutrophils, 56; lymphocytes, 
35; monocytes, 5; eosinophils, 2, Kahn and VDRL tests were negative. 

X-ray examination: Dental films offered little information. A mandibular survey 
revealed a starlike sclerotic area at the angle of the mandible on the left side (Fig. 5). 

Procedure: A biopsy was performed, care being taken to get into the lesion which 
appeared as a grayish, tough mass with incomplete cortical covering. The pathologist’s re- 
port revealed hemangio-endothelioma. The slides were sent to a second pathologist, who 
reported: ‘‘It is the impression that the lesion is metastatic, primary in either the adrenal 
or the kidney.’’ Further studies revealed lesions in the skull, sacrum, pelvis, and both 


femurs. 
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Fig. 5.—Case 5. The roentgenogram reveals starlike ‘sclerotic area of the skull (A) and 
the mandible (B). A diagnosis of hemangio-endotheliomas was made, and similar lesions were 
found in the sacrum, pelvis, and femurs. 


Case 6.—A 34-year-old man was referred to the Oral Surgery Clinic at Jackson 
Memorial Hospital when he complained of ‘‘pain in the lower jaw.’’ He had been in the 
hospital two weeks, and the diagnosis of multiple myeloma had been made. 

Skeletal roentgenograms revealed multiple cystic lesions in the left clavicle, scapula, 
ribs, skull, pelvis, and upper femora. 

Dental films disclosed lesions in the mandible similar to those found in the other bones 
(Fig. 6). 

Case 7.—A boy, 7 years of age, was admitted to Jackson Memorial Hospital on April 
18, 1960. The diagnosis of neuroblastoma with metastasis had been made fifteen months 
earlier and the child was being followed as an outpatient. Studies revealed extensive 
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Fig. 6.—Case 6. Diffuse osteolytic defects at the angle of the mandible (A), at the apex 
of the anterior teeth (B), and in the skull (C). The punctate radiolucent areas are character- 
istic of multiple myeloma. 


Fig. 7.—Case 7. A, Roentgenogram of right mandible demonstrates normal tooth de- 
velopment in a 7-year-old child. B, on the right side there is a destructive process of the 
bone about the deciduous second molar and the six-year molar. The diagnosis was neuroblas- 
toma. The crown of the twelve-year molar is forced distally. 


1344 COOK | 
ba 


lume 14 MALIGNANT TUMORS OF MANDIBLE 1345 


imber 11 

etastasis, including the vertebral column and the right side of the mandible (Fig. 7). An 
al surgery consultation was requested because of a swelling around the mandibular right 
rst molar. The child could not bring his teeth into occlusion because the first molar was 
splaced by a tumor. Roentgenograms disclosed destruction of the bone about the tooth 
id the body of the mandible. 


Fig. 8.—Case 8. Roentgenogram of the right mandible presents an image referred to in dis- 
cussions of osteogenic sarcoma as a “sunburst” shadow. 


Case 8.—A 10-year-old girl was referred for consultation because of an enlargement of 
the right side of the mandible. A letter from the patient’s dentist read as follows: 
This 10-year-old girl came to me about six months ago with a growth buccal 


to her right first molar tooth. I presumed it to be an epulis and the child was 

referred for examination and treatment. The growth was removed, as was the 

tooth. Shortly thereafter the area again underwent rapid change and the child 
was again referred for treatment. An unerupted tooth was removed; also, tissue 
was taken for pathological study. A biopsy report did not show any malignancy. 

Now the mandible seems again to be undergoing an abnormal growth. 

Previous treatment: Dental films were made and a partially erupted mandibular right 
second molar was removed. Four months later the mandibular right first molar was removed. 
A biopsy was not performed at this time. However, the following month the area of recent 
extractions was curetted and the tissue was sent to the laboratory for study. The laboratory 
report was as follows: 

Microscopic examination reveals a section of a cellular tumor, the surface of which 
is ulcerated and infiltrated with polymorphonuclear leukocytes. The tumor cells 
are small and uniform in appearance. They are composed of large deeply staining 
basophilic oval neuclei, surrounded by a scant amount of faint staining cytoplasm. 
These cells appear in large masses and form sinus spaces filled with red blood cells 
and large areas of fibrosis are scattered throughout. 

A diagnosis of capillary hemangioma with ulceration and infection was made. 
Seven months after the first treatment, the area was again operated upon; the second 

premolar was removed and tissue was again sent to the laboratory for study. The laboratory 
report follows: 

Microscopie examination reveals several irregular pieces of tissue of different com- 
position. One is composed of extremely vascular granulation tissue, containing 
numerous cystic vascular channels filled with red blood cells and separated from each 
other by loose aerolar tissue infiltrated with lymphocytes and histiocytes. Another is 
composed of newly formed bone with a matrix of vascular fibrous tissue. The bone 
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spicules are surrounded by osteoblasts. In some areas there are small masses of 
osteoid tissue; in still another there is dense fibrous tissue exhibiting a foreign body 
reaction. An enamel body is also noted. In my opinion the above microscopic 
finding represents an abnormal response to injury rather than a true neoplasm. The 
response is characterized by granulation tissue formation, fibrosis, and osseous meta- 
plasia of the fibrous tissue following extraction of a tooth. It is a hyperplasia and 
metaplasia rather than a neoplasia. While the above is my opinion, an ossifying 
fibroma cannot be entirely ruled out. 

Family history: The patient was one of five children. They had had the usual child- 
hood diseases, but nothing of a serious nature. The parents, who were in their early forties, 
appeared to be well-nourished and healthy. 

Examination findings: The right side of the mandible appeared unduly prominent, and 
there was a diffuse swelling extending along the inferior border of the mandible and under 
the tongue. It was hard and painless. The second premolar and the first molar were 
missing. The alveolar process in this region was enlarged and firm. 

X-ray report: In the body of the mandible on the right side there was a large lesion 
exhibiting rarefaction and sclerosis which extended into the surrounding soft tissue in a 
radial pattern suggestive of osteogenic sarcoma (Fig. 8). 

Biopsy: An incision was made in the skin at the inferior border of the mandible, and 
the mandible was exposed by blunt dissection. A small portion of the outer plate was 
removed and scrapings were taken for laboratory study. The pathologist’s report on the 
microscopic examination was as follows: 

Reveals a tumor invading bone with bone destruction and new bone formation. The 
tumor itself is extremely cellular and is composed of moderate-sized round, oval, and 
fusiform cells with round nuclei, some of which contain punctate chromatin material 
and anywhere from one to four nuclei. The nuclear membranes are distinct while 
the cell membranes are usually indistinct. Many mitotic figures are noted. In general, 
the cells have no particular arrangement but appear in a large mass with no inter- 
vening intercellular material or matrix. In several areas, however, groups of tumor 

cells are separated from each other by red blood cells which touch the cells. In a 
few areas groups of tumor cells are arranged about a small circular space suggesting 
In other areas pseudorosettes are noted. Adult lymphoid cells, 


gland formation. 
Blood vessels 


appearing singly and in small groups, are seen between the tumor cells. 
are moderate in number and thin walled. 

Special stains (mucicarmine and elastic tissue) reveal the absence of mucin and 
elastic fibers. A reticulum stain reveals the presence of a small amount of reticulin 
confined to the walls of the blood vessels. There is no reticulin between the tumor 
cells. The trichrome stain reveals the absence of any intercellular matrix and sup- 
porting structure. 

After careful study, I have come to the conclusion that it is impossible to make 
an exact diagnosis, as this tumor is too undifferentiated. With all the study and 
special staining, I have not been able to determine definitely whether the tumor cells 
are of epithelial or lymphoid origin. This being the situation, a definite diagnosis 
cannot be made. One thing, however, is certain, and that is that this is a malignant 

tumor. While I cannot make a definite diagnosis, I am of the opinion that this tumor 

is a lympho-epithelioma and extremely sensitive to x-ray. Another pathologist reviewed 
the sections and, in a personal communication, thinks that the tumor is malignant 
but that it is of lymphoid origin and hence a lymphosarcoma. 

Treatment: After extensive studies had ruled out the presence of the disease anywhere 
other than in the mandible, it was decided to treat the patient with x-ray. Treatment was 
given at Jackson Memorial Hospital; the dosage was considered maximum for the patient 
and adequate for the tumor. One year later roentgenograms were again made of the 
mandible, and it appeared that the patient had benefited from the radiation, but, in another 
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ix months there were late radiation changes in the skin and in the mucosa of the right 
andible. The patient died six months later—two years after the radiation therapy was 
mpleted. 

A letter from the referring dentist said: 


I thought you’d like to know that 8. J. died last week. Her last two months were 
pretty bad. I am told by the attending physician that the cancer had metastasized 
throughout her body to the point where her skin was full of nodules. The family 
was thankful that she died, because she had suffered so much. 


Comment: When the patient was examined and treated elsewhere, only dental films 
vere made. Tissue for microscopic study was taken from the areas where the teeth had 
en removed. This tissue was first reported as indicative of ‘‘a capillary hemangioma with 
ileeration and infection.’’ A second biopsy specimen from the same area was reported as 
‘a hyperplasia and metaplasia rather than a neoplasia.’’ In a review of the slides, the 
pathologist who made the original report stated that the material submitted for study was 
superficial. 

When the lateral films of the mandible were made at Jackson Memorial Hospital, the 
radiologist reported ‘‘osteogenic sarcoma.’’ In the pathologist’s report of tissue removed 
from the body of the mandible through an extraoral approach, the lesion was diagnosed as 
‘*lympho-epithelioma.’’ The consulting pathologist believed that it was a ‘‘lymphosarcoma.’’ 
All concerned agreed that the lesion was a malignant tumor of rapid growth and gave a poor 
prognosis. 


CONCLUSIONS 

Cancer from the gingivae, when teeth are present, or from the oral mucosa 
in the edentulous patient may invade the mandible. Invasion of bone by cancer 
from within the oral cavity creates a problem in treatment. 

Secondary involvement of the mandible from malignant disease elsewhere 
in the body may oceur. Treatment is palliative. 


| 


ROENTGENO-QUESTIONS 


Is there any way to differentiate malignant growths from nonmalignant 
ones roentgenographically? 

No, not really. However, the importance of an adequate roentgenologic 
examination cannot be overemphasized. With the exception of the histologic 
examination, this is the most important step in the survey of a suspected bone 
tumor. One needs first to know the variations which may be found in the 
roentgenologic examination of normal tissues. Then an adequate interpretation 
of the x-ray pictures may permit a presumptive diagnosis (and in a great many 
instances the correct one). By being mindful of the fact that primary tumors 
may arise from the periosteum, from cells in the marrow, and from eartilage 
and that certain bones, certain locations, and certain ages show a predilection 
for specific tumors, one may be able, by exclusion and inclusion, to classify and 
identify the tumor. 

How can one differentiate contrast from density in a roentgenogram? 


The density of the roentgenogram at any particular point or area is de- 
termined by the amount of silver deposited in the emulsion of the film at that 
point. 

The term density, as commonly used, refers to the general tendeney of the 
entire film toward a darker or lighter appearance. A film may be made very 
dark (greater density) or very light (lesser density). 

Contrast refers to the percentage of difference in density between adjacent 
areas of different density in the film. 


The American Academy of Oral Roentgenology solicits from the readers of ORAL 
SURGERY, ORAL MEDICINE AND ORAL PATHOLOGY any questions which deal with technical or 
interpretive aspects of oral roentgenology. These questions should be sent directly to the 
editor of this section, Dr. Arthur H. Wuehrmann, School of Dentistry, University of Alabama 
Medical Center, Birmingham, Alabama; the editor will distribute them for reply to a suitable 
group within the Academy. Questions, with the answers, will be published at as early a date 
as possible in ‘‘Roentgeno-Questions.’’ Questions, especially those of an interpretive nature, 
should ordinarily be accompanied by good-quality roentgenograms and a pertinent history. 
The names of the questioner and the respondent will not be published. 
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INTERPRETATION AS INFLUENCED BY TECHNICAL ERRORS 


vy HAS been said many times that the accurate interpretation of roentgeno- 
| eraphie film is dependent upon excellence in the technical procedures used to 
produce such a film. The accompanying roentgenogram simply provides addi- 
tional evidence to support this contention. The roentgenographic film shows the 


Each month this seetion will bring to the readers of ORAL Surgery, ORAL MEpICcINE AND 
OrAL PATHOLOGY one or more roentgenograms which demonstrate unusual, unexpected, rare, 
or bizarre roentgenographie changes. These roentgenograms will be accompanied by an ex- 
planation or by words of inquiry regarding the particular change. All films used in this 
section will be accepted with the understanding that 2 by 2 or 344 by 4 inch slides or glossy 
photographs of the films will be made available to interested readers through the editor of the 
\merican Academy of Oral Roentgenology at the individual’s expense. The cost will involve 
only the photographer’s charges. Each slide or print will give credit to the donor. Interest- 
ing roentgenograms are solicited from all sources. Please be certain to identify your films 
properly so that they can be returned. All material for publication should be submitted to 
Dr. Arthur H. Wuehrmann, University of Alabama School of Dentistry, Medical Center, 
Birmingham, Alabama. 


1349 


4 

j 


1350 ROENTGENO-ODDITIES 
left mandibular cuspid and lateral and central incisors as well as the rig] 

mandibular central incisor. At the apex of these teeth is seen an opaque mas 
superimposed upon the apices of the left central and lateral incisors. The peri 

dontal space surrounding these teeth appears to be intact, although this cann 

be determined with certainty. The opaque mass appears to be less dense at it 
periphery. All kinds of theorizing can be done relative to the physiologic o 
pathologie factors which would produce such an opacity. This opaque mass 
however, was produced as a result of this film rather tightly contacting anoth: 

film while they were submerged in the developing solution. The undevelope:| 
emulsion was, of course, removed as soon as the film was placed in the fixer. 


Edward N. Green, D.D.S., M.S. 
Coral Gables, Fla. 


ORAL PATHOLOGY 


General Section 


POSTMORTEM DENTAL DECAY 


Samuel Dreizen, D.D.S., M.D., Chicago, IU., 

Richard M. Snodgrasse, Ph.D., Philadelphia, Pa., and 

Tom D. Spies, M.D.+ 

Department of Nutrition and Metabolism, Northwestern University Medical School, and 
Department of Anatomy, Temple University School of Dentistry 


C= and microscopic examination of the teeth of ancient man reveals that 
whereas dentine and cementum may develop irregular microscopic canals 
postmortem, enamel is surprisingly well preserved, even after thousands of years 
of interment.'** Human enamel, so vulnerable to decay during life, is seemingly 
impervious to naturally oceurring carious destruction after death. The calei- 
fied dental struetures are apparently unaffected, despite the disintegration by 
autolysis and microbial action of the immediately adjacent supporting tissues. 
These impressions have been gained from investigations in which the condition 
of the teeth prior to burial was unknown. The experimental production of 
carieslike lesions in crowns of extracted intact human teeth suggests that the 
death of a tooth, per se, does not abolish susceptibility to deeay.*® Consequently, 
the present study was undertaken to establish whether in situ dental caries can 
be initiated and/or sustained after death in an environment conducive to micro- 
bial digestion. 


MATERIALS AND METHODS 


The dental caries status of two unembalmed human cadavers received with- 
in two weeks after death was determined by examination with a mouth mirror 
and exploring tine and from full-mouth dental roentgenograms. Cadaver No. 1 
was a 62-year-old man with a full complement of natural teeth. Cadaver No. 2 
was a 42-year-old man who lacked one upper and four lower molars. The heads 


: This study was supported by grants from the Illinois Health Foundation, Inc., and the 
Charles F, Kettering Foundation. 
Deceased. 
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were disarticulated by dissection through the atlanto-occipital joint and inhume:| 
in a mixture of clay and black loam at a depth of approximately 3 feet. The p!! 
of the soil at the level of interment was 6.5. 

Each specimen was exhumed at the end of twelve and twenty-four months, 
when the teeth were re-examined and x-ray pictures were retaken. The extent «/ 
soft tissue and skeletal tissue loss was recorded photographically and roentgen - 
After twenty-four months, thin ground section. 


graphically on each occasion. 
from a tooth in each quadrant were prepared for microscopic examination. 

The microbial flora of the soil in direet contact with the specimens wes 
isolated and partially identified by conventional bacteriologic techniques. Thy 
proteolytic capacity of the isolated organisms was determined by subeulturing 
in thiogel medium and in mineral solutions* devised by Schatz, Karlson, an:| 
Utilization of 


Martin,’ containing either gelatin, keratin, or mixed proteins. 
dental proteins was measured by the inoculation of organisms grown in minera! 
keratin medium into mineral solutions of identical composition containing or 
The matrices were prepared by decalei- 


ganie matrices of human tooth crowns. 
fying crowns of extracted teeth in 5 per cent hydrochloric acid and in 0.5 M ethy- 
Carbohydrolytie activity was demon- 


lenediaminetetraacetic acid (KDTA). 
strated by growing the isolates in nutrient broth containing a 1 per cent eoncen- 
tration of either a monosaccharide, a disaccharide, a polysaccharide, or sugar 


aleohol. 
The caries-producing potential of the soil microorganisms was tested in 
vitro by exposing caries-free intact extracted human teeth to mixed cultures of 
The teeth were cleaned and covered with a thin layer of pink 
A window, 2 by 4+ mm, was left in the wax covering one of the 
The wax-enveloped teeth were placed in tubes of thioglycol- 


these organisms. 


baseplate wax. 
proximal surfaces. 
late-dextrose broth containing combinations of synergistic antibioties. If no 
bacterial growth occurred in ninety-six hours, the broth was replaced with fresh 
medium and seeded with a twenty-four hour mixed culture of the soil forms. The 
broth was decanted each day for thirty days, the residue serving as an inoculum 
The pH of the broth from each tube was obtained daily with 


for fresh medium. 
a glass electrode before the broth was discarded. 


OBSERVATIONS 


The teeth of Cadaver No. 1 were completely free from dental caries before 
inhumation, save for an equivocal lesion in a fracture zone at the incisal margin 
of the upper right central incisor. Heavy accumulations of supra- and sub- 
gingival calculus encircled the necks of all teeth. Gingival recession was com- 
Periodontal disease was generalized in distribution and moder- 
Pocket formation and bone loss were most pronounced in the 


patible with age. 
ate in severity. 
upper and lower molar regions. 


*Composition of mineral medium: KH2PO,, 0.05 per cent; MgSO. -_7H2O, 0.02 per cent; 
Fe (as FeCls «+ 6H2O), 0.4 mg. per cent; Ca (as CaCO; plus minimum HCl, to dissolve), 2.5 
mg. per cent; Mn (as MnClz + 4H:O), 0.2 mg. per cent; Zn (as ZnSO« + 7H:O), 0.04 mg. per 
cent; Mo (as NazMoO, + 2H20), 0.02 mg. per cent; Cu (as CuSO, - 5H:0), 0.002 mg. per cent; 
Co (as CoCk + 6H20), i per cent; ethylenediaminetetraacetic acid, 0.02 per cent; 


adjusted to pH 7.0 with NaOH. 
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No new earious lesions were found in the exhumed specimen at the twelve- 
id twenty-four-month examinations. The questionable lesion at the incisal 
‘ve of the upper central incisor was essentially unchanged. By the end of the 
venty-fourth month, the periodontal membranes, skin, and soft tissue overlying 
e maxilla and mandible were completely digested (Fig. 1). Roentgenograms 
' the supporting bone showed extensive demineralization (Fig. 2). 


Fig. 1.—Appearance of teeth and jaws of — No. 1 after twenty-four months of inter- 

Before inhumation, Cadaver No. 2 had carious involvement in seven of the 
remaining twenty-seven teeth. The left upper second molar and the right lower 
first and third molars were decayed down to the gingival margins, with only 
the roots remaining. Occlusal caries was present in the right upper first molar, 
the left upper third molar, and the left lower second premolar. Proximal caries 
was found in the distal surface of the left lower second premolar and in the 
mesial surface of the left upper first molar. Gingival recession was very exten- 
sive. Advanced periodontal disease, with deep pocket formation and loss of 
supporting bone, was widespread. Collections of heavy deposits of caleulus 
obscured the bueeal surfaces of the upper molars and the gingival margins of 
the remaining teeth (Fig. 3). 
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POSTMORTEM DENTAL DECAY 


Fig. 3.—Appearance of teeth and jaws of mn a No. 2 after twenty-four months of inter- 
men 


Re-examination of this specimen after twelve and twenty-four months of 
inhumation showed no new decay in the previously unaffected regions. Lesions 
present before interment did not undergo detectable changes, except at the 
mesial surface of the left upper first molar. Extension of this lesion was 
ascribed to the loss of the undermined wall during removal of the specimen from 
the soil. As shown in Fig. 3, the periodontal membranes, skin, and soft tissue 
coverings of the upper and lower alveolar processes were completely destroyed 
by the end of the twenty-fourth month. Roentgenograms of the periodontal 
tissues disclosed a striking loss of mineral in the supporting bone, which was 
particularly severe in the region of the maxillary tuberosities (Fig. 4). 

Microscopie examination of transverse and longitudinal ground sections of 
teeth from each specimen removed at the end of twenty-four months revealed 
no evidence of microbial invasion or disturbance of the normal architecture of 
the enamel, dentine, and cementum (Fig. 5). 

Twenty-one classifiable bacteria were isolated from the soil samples. The 
organisms were distributed generically among the pseudomonas, achromobacter, 
bacillus, and streptococeus groups. Eighteen strains liquefied gelatin and grew 
in the sugar-free mineral solutions containing either gelatin, keratin, or mixed 
proteins (gelatin, peptone, beef extract, and yeast extract). Fifteen strains 
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Fig. 5.—Photomicrographs of representative ground sections of teeth removed after 
twenty-four months of interment showing absence of changes commensurate with dental caries 
in the enamel, dentine, and cementum. 
fermented monosaccharides (xylose, glucose, and/or galactose), twelve fermented 
disaccharides (lactose and/or sucrose), four fermented polysaccharides (starch 
and/or inulin), and fourteen fermented sugar aleohol (mannitol). Mixed ecul- 
tures of soil flora inoculated into mineral—coronal protein media from mineral— 
keratin solutions grew well in those flasks containing acid-decalcified tooth 
crowns but poorly or not at all in those containing EDTA-decalcified tooth 
crowns. 

Exposure of the wax-enveloped extracted teeth to mixed cultures of the 
soil microorganisms for thirty days resulted in the development of chalky white, 
etched lesions in the enamel surface not covered by the wax. Growth in thiogly- 
collate-dextrose broth was luxuriant. The daily pH ranged from 4.99 to 5.40. 
Microseopie examination of ground sections eut through the chalky white areas 
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showed very superficial etching of the enamel without microbial penetration 
into the underlying structures. 


DISCUSSION 


Decomposition of the organic matrix of enamel and dentine is an integral 
aspect of the pathogenesis of human dental caries. Whether degradation of the 
dental proteins (enamel keratin and dentinal collagen) is an initiating or see- 
ondary mechanism in the caries process is as yet unresolved. Both keratin and 
collagen are highly resistant to direct attack by most oral microorganisms. Re- 
cently, a small segment of the oral flora has been found to have the ability to 


split these proteins.” § 

Keratin is a common constituent of such epidermal tissues as hair, nails, 
skin, and interprismatie cement substance. Collagen occurs in large quantities 
in the dermis, periodontal membrane, bone, tendon, dentine, and cementum. 
In the present study, all keratinaceous and collagenous tissues, with the excep- 
tion of those in the teeth, were readily digested by the soil microorganisms to 
which they were exposed. The teeth failed to decay despite degradation of the 
contiguous tissues containing structurally similar proteins. 

Mixed cultures of proteolytic microorganisms recovered from soil samples 
in direet contact with the specimens produced superficial etching of the enamel 
in intact human tooth crowns in a dextrose-containing medium. The surface 
decalcification is attributable to acid formation in the tubes containing dextrose 
in amounts sufficient to lower the pH below 5.2, the level at which the calcified 
structures of the teeth begin to dissolve. No such lesions were found in the 
teeth of the specimens buried in soil with a pH of 6.5. The metabolism of putre- 
fying bacteria is influenced by the source of carbon, particularly sugar. When 
present, carbohydrates are utilized by such organisms to form organic acids.® 

The mixed cultures grew well in mineral solutions containing acid-decalcified 
coronal proteins and very poorly in identical solutions containing EDTA-deecalei- 
fied coronal proteins. These observations agree with recent reports’? that 
susceptibility of dentinal proteins to degradation by bacterial enzymes is related 
to the salt content of dentine and to the method of decalcification. Whereas 
decalcified human dentine is disintegrated by extracellular bacterial collagenases, 
fully calcified dentine is resistant to these enzymes.’°" Similarly, whereas 
EDTA-deealeified dentine is apparently resistant to collagenase preparations, 
acid-decalcified dentine is attacked by such enzymes.” 

The supporting bone underwent extensive demineralization during the two- 
vear period of interment. It has been estimated that from 25 to 40 per cent of 
the mineral content must be lost before detectable changes in bone density ap- 
pear in roentgenograms. Microscopie and roentgenographie examination of the 
teeth showed no such loss of mineral, indicating that under the experimental con- 
ditions the tooth salts were much more resistant to dissolution than the bone salts. 

The present findings are in accord with the observation by Sognnaes* that 
there is basically no histologie difference between the appearances of enamel of 
freshly extracted human teeth and teeth that have been buried for as long as 
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00 years. The microscopic canals regarded as characteristic of postmortem 
anges in dentine and cementum were not seen in these specimens, connoting 
at many years must be required for their development. 


MMARY AND CONCLUSIONS 


Postmortem dental decay was studied under conditions which promoted 
itolytie and microbial decomposition of the oral and facial tissues and of the 
~ipporting structures of the teeth. No new earious lesions or extension of 
sions existent at death developed in the teeth of unembalmed human specimens 
uhumed for two years. The teeth were spared, despite the subtotal to total 
leeay of the immediately adjoining supporting structures. The postmortem 
susceptibility of the nondental oral and facial proteinaceous structures to bac- 
ierial degradation is in striking contrast to the antemortem resistance of these 
‘issues to microbial digestion. 
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LINGUAL MANDIBULAR BONE CAVITY 


Eli Olech, D.D.S., M.S., F.A.C.D.,* and Balraj K. Arora, B.Sc., D.D.S.,** 
Chicago, Ill. 


Department of Oral and Maxillofacial Surgery, University of Illinois College of Dentist: 


and Research and Educational Hospitals 


INTRODUCTION AND REVIEW OF LITERATURE 
A CAREFUL search of the literature shows that only a few reports of so-called 
“solitary,’’ ‘‘static,’’ or ‘‘latent’’ bone cysts occurring at the area near 
the angle of the mandible have been published. Eight of the reported cysts 
were explored surgically, and seven of these had been examined histologically. 
It is the purpose of this article to add one more case which has been 
observed elinically, radiographically, surgically, and histologically. 


Stafne’ reported thirty-four cases of such bone eysts and called them 
‘*statie bone cysts,’’ as they were asymptomatic and without subjective 
history. Most of the radiolucencies measured from 1 to 3 em. in diameter. 
Stafne did not explore these cysts surgically but made his diagnosis only on the 
basis of roentgenographie appearance. There was no change in the size of the 
cysts when they were radiographed at intervals of five to eleven years. Stafne 
contends that these are developmental defects, and his theory is that they 
form from ‘‘remnants of Meckel’s eartilage.’’ 

Penhale? observed one such lesion in a man who gave no contributory 
history. He called it a ‘‘traumatie eyst,’’ although there was no history 
of trauma. This well-cireumscribed radiolucency was present below the 
inferior alveolar canal near the angle of the mandible. There was no surgical 
intervention in this case. 

A similar case of radiolucency in a similar area was discovered by 
Peterson® during a routine oral roentgenographiec examination. The radio- 
luceney extended to the first molar area. When explored surgically from an 
extraoral approach, the buceal wall of the cavity was intact. On removal of 
this bone, ‘‘nothing was found’’ in the cavity, which was open to the lingual 
surface of the mandible. Peterson also thinks that these are caused by 
developmental defects. 


Accepted for publication April 5, 1960. 
*Professor of Oral and Maxillofacial Surgery; Director of Minor Oral Surgery; Clinical 
Professor of Surgery, College of Medicine. 

**Graduate student in oral surgery. 
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Jacobs* reported three cases, two of which were explored surgically. In 

- ease, he found a cavity on the lingual surface of the mandible while the 

er cortex was intact. In the other case, there was a lingual cavity in 

ich a lobe of the submandibular (submaxillary) gland was found. Jacobs 

.o thought that these cavities arise as a result of an ‘‘embryonic defect.’’ 

Rushton and Cantab® reported one of Professor Bradlaw’s cases, which 

| the same roentgenographic appearance and no history or symptoms. 

‘is was not explored surgically. Rushton and Cantab called this lesion a 

olitary bone eyst,’’ but they did not agree with Stafne or Jacobs that these 
ave developmental defects. 

Thoma® reported one case which he explored surgically. At operation, no 
cyst was discovered but an erosion of the lingual plate of the mandible was 
found. In this erosion, there was a mass which, on histologic examination, 
was found to consist of blood vessels, a lymph node, and connective tissue. 

Fordyce’ reported two cysts which were explored surgically from an extra- 
oral approach. In both eases cavities were present on the lingual surface 
of the mandible and contained a lobe of submandibular (submaxillary) 
viand. This was confirmed histologically. Fordyce does not agree that these 
are developmental defects, ‘‘since none of these cavities were found in in- 
dividuals younger than thirty years of age.’’ 

3ernstein,® on surgically exploring a similar lesion, found an ‘‘empty’’ 
cavity on the lingual surface of the mandible. He suggests that this is only 
a roentgenographie entity and, as these lesions do not change in size, sug- 
gested that they be ealled ‘‘static bone cavities.”’ 

A eyst recently reported by Choukas and Toto® was also surgically 
explored from an intraoral approach. The defect was located on the lingual 
surface of the mandible, directly beneath the third molar region. It con- 
tained a soft-tissue mass which was enucleated. The tissue was found to be 
an extension of the submandibular (submaxillary) gland. This diagnosis 
was confirmed histologically. According to Choukas and Toto, these defects 
are caused either by an erosion of the mandible due to the pressure of a 
hypertrophied gland or by a congenital defect caused by the entrapment of 
portions of the upper lobe of the gland. They suggest the term ‘‘develop- 
mental submaxillary gland defect of the mandible’’ to describe the entity. 


CASE REPORT 


A 72-year-old white man reported to the Oral Surgery Clinic, College of Dentistry, 
University of Illinois, for routine dental treatment. Roentgenographic examination revealed 
a cireumseribed oval radiolucent area on the right side of the mandible, located below the 
inferior alveolar canal near the angle of the mandible (Fig. 1). It seemed to displace the 
canal superiorly. A lateral-jaw roentgenogram confirmed the findings seen in the intraoral 
film. This radiolueeney was not associated with any tooth. 

The lesion was investigated surgically, under local anesthesia, from an intraoral ap- 
proach. Both the buceal and lingual areas were explored. The buccal cortical plate was 
intact, On the lingual surface, however, a deep, sharply demarcated, open concavity filled 
with what appeared to be muscle tissue was found. This tissue was removed for histologic 
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Fig. 1. 


examination. The lingual nerve was found to run along the inferior edge of this concavity. 


The concavity was oval in shape and measured 12 by 8 mm. The patient made an uneventful 


recovery. 
Histologic Report*.—Sections showed striated muscle tissue (Fig. 2). 
blood could be observed in several small areas. There was no evidence of pathologic change. 


Extravasated 


Diagnosis: Striated Muscle. 


DISCUSSION 


Lingual radiolucent zones near the angle of the mandible are found in- 
cidentally on routine roentgenographic examination. They are symptomless 
and apparently do not change in size or shape. They are not associated with 
teeth, and they apparently are anatomic peculiarities of no particular clinical 


*The histologic report was made by Dr. Nicholas G. 
College of Dentistry, University of Illinois. 


Grand, Departmert of Oral Pathology, 
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significance. There is no clinical demonstrable lining ; trauma is not a factor in 
their production; they always occur on the lingual surface in the region of the 
angle of the mandible below the inferior alveolar canal, or as a defect 
at the inferior border of the mandible in this region, and are merel) 
sharply demarcated concavities in this area. We feel that these lesions should 
not be called cysts, since they do not answer to the definition of a cyst. They ar 
not traumatie or hemorrhagic bone cavities, since there is no history of trauma 
They have been reported in persons ranging in age from 28 to 72 years, but noi 
younger. Jacobs has pointed out that these defects are not traumatic bon: 
eysts since they occur below the inferior alveolar canal, whereas traumatic bon 
cysts originate above the canal. They do not contain fluid; instead, glandular. 
connective, or muscle tissue has been found in the eases that were investigated 
surgically. Therefore, we feel that this lesion should be called a ‘‘lingual man 
dibular bone cavity.’’ It is difficult to accept the observation of some investiga- 
tors that these defects are ‘‘completely empty.’ We have no explanation for the 
great preponderance of the lesion in the male sex in the reported cases (forty 


men and six women). 


AND CONCLUSION 


SUMMARY 
A ease of lingual mandibular bone cavity which was investigated clinically, 
surgically, and histologically has been reported. A review of the literature re- 
vealed eight other cases of surgically explored lesions, seven of which also 
were investigated histologically. In four eases, salivary gland tissue was 
found in the cavity. Connective tissue, blood vessels, and lymph nodes were 
present in one case. The cysts were ‘‘empty’’ in two eases. In our ease, 
striated muscle tissue, possibly part of the mylohyoid muscle, filled the bony 
defect. (See Table I.) We believe that no treatment is indicated in these 
eases. All of these patients should be kept under periodic radiographic ob- 
servation, however, and if there is any change in the size of the lesion surgical 


exploration should be carried out. 
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THE ORAL FISTULA: ITS DIAGNOSIS AND TREATMENT 


|. B. Bender, D.D.S.,* and Samuel Seltzer, D.D.S.,** Philadelphia, Pa. 


School of Dentistry, University of Pennsylvania 


RAL examinations often reveal the presence of fistulas. Such fistulas usually 
O result from a suppurative inflammatory process located in the periapical, 
periodontal, periosteal, or bone tissue, which communicates with the exterior 
through a suppurating channel. Pain is invariably present in the early stages 


before the fistula is formed. Relief is obtained when exudate is discharged 
through the spontaneous development of the fistula. This is nature’s method 
of establishing drainage. As long as the fistula is open, pain is usually absent. 

The presence of a fistula indicates that inflammation is present. Sometimes 
it is difficult to determine whether it is of periapical, periodontal, or periosteal 
origin, even when radiolucencies are found around or over teeth. Negative 
roentgenographie findings make this differentiation even more difficult. The 
location of the fistulous opening, of itself, is often misleading as to which tooth 
or tissue is involved. The fistulous opening does not necessarily break through 
the soft tissue over the involved tooth. Exudate burrows its way sometimes for 
great distances before it is discharged. Therefore, it is necessary to know the 
origin of the fistula in order to institute proper treatment. 

In chronie apical inflammatory lesions, a fistula may be present without 
any roentgenographie evidence of periapical involvement. This is due to the 
presence of a thin labial plate of cortical bone that has been eroded over the 
apex of the tooth as a result of the inflammation. Not enough cortical bone is 
destroyed to produce a detectable contrast on the roentgenogram, or the erosion 
of the thin bueeal plate has occurred over most of the labial portion of the root. 
In those instanees, the periodontal membrane becomes the periosteum (Fig. 1). 

In eases in which one tooth exhibits periapical involvement in the roent- 
venogram and a fistula is present, the fistula is usually the result of that 

*Associate Professor of Oral Medicine. 

**Associate Professor of Histopathology. 
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Fig. 1.—Note presence of fistula with negative roentgenographic findings. Wire terminates at 
apex of tooth. Surgical! exposure reveals loss of thin labial bone plate over root of tooth. 


periapical inflammation. However, this is not necessarily true in all instances. 


Occasionally, the fistula may be caused by periodontal involvement, despite the 
It is necessary, therefore, 


presence of the apical roentgenographie rarefaction. 
to determine whether the fistula is of periapical or periodontal origin, so that 


correct treatment can be instituted. 

This report offers a method of establishing a differential diagnosis to de- 
Diagnosis is facilitated by the use of a 
This ean 


termine the derivation of the fistula. 
fine stainless steel orthodontie ligature wire, 0.01 inch in thickness. 
easily be introduced into the orifice of the fistula; then, with an easy, twirling 
motion and very light pressure, the entire fistulous tract can be negotiated. A 
roentgenogram is taken with the wire in position, and the course of the wire can 
be traced either to the apex of the tooth or to the periodontal or periosteal area 
Since the wire bends easily, a false communication 
While gutta-percha and silver 


responsible for the fistula. 
is difficult to establish and resistance can be felt. 
root canal points have been suggested previously for differential diagnosis, they 


are not as accurate or adaptable as the thin orthodontic wire. 


The diagnostic wire technique may be used (1) to help determine whether 


a fistula originates from a lesion at the apex of a tooth, from a periodontal 
lesion, or from a periosteal lesion; (2) to determine from which tooth a fistula 
has developed when there are two or more adjacent apical radiolucencies; (3) to 
determine the offending tooth in acute inflammations, where a fistula has not 


| 
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et developed but where pus has caused fluctuation of the mucosa; or (4) to 
ace the origin of fistulas found in edentulous regions at distances from remain- 
¢ natural teeth. 
The use of the wire technique in the solution of these various diagnostic 
»roblems will be illustrated. 
Fig. 2 shows a tooth with a fistulous opening on the labial mucosa and an 
.pieal area of rarefaction on the roentgenogram. The fistula appears to be 


Fig. 2.—Exploration of fistulous tract with wire reveals no communication with area of 
rarefaction at apex. Because of its flexibility, the wire is able to traverse the tract through the 
gingival sulcus, 
related to the apical lesion. However, an exploration of the fistulous tract with 
the fine wire revealed that it was of periodontal origin. Re-treatment of the root 
canal or surgical treatment of the apical tissue would not have eliminated the 
fistula. It disappeared, however, after periodontal treatment. 

In a number of instances, a fistula may be present between two teeth, both 
of which show areas of rarefaction in the roentgenogram. In Fig. 3, the roent- 
genogram shows areas of rarefaction over two adjacent teeth, whieh raises the 
question: ‘‘From which tooth does the fistula originate?’’ One of the teeth 
(the canine) had been endodontiecally treated previously and the root canal 
appears well filled, while the other (the first premolar) has a large filling and 
the tooth does not respond to vitality tests. It would be important to know the 
origin of the fistula to facilitate correct treatment. Tracing the fistula with the 
wire revealed that its origin was the previously treated canine. The fistula 
closed promptly after retreatment of the canine. Treatment of the first pre- 
molar would not have eliminated the fistula. 

Sometimes, when roentgenograms show two teeth involved periapically and 
there is marked pain and swelling, it is diffieult to establish which tooth has 
the acute abscess. The acute symptoms are present prior to the formation of a 
fistula. Here, also, the wire technique is of diagnostic value. The wire is in- 
serted into the fluetuant area and, if maneuvered with an easy, twirling motion, 
it will negotiate the inflammatory path to the tooth in question (Fig. 4). 
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Fig. 3.—A, Note how wire terminates at apex of previously treated canine. Without this 
wire, it would be difficult to differentiate which tooth was involved. Upon re-treatment, the 


gutta-percha point was found suspended in exudate, 
The wire indicates that the fistula is derived from the canine, even though the orifice 


of the fistula is over a premolar that is also periapically involved. 


Fistulous openings are often found in edentulous areas on the buccal 
alveolar mucosa, distant from the nearest tooth. Under these conditions, it is 
necessary to distinguish whether it is a result of pulpal, periodontal, or periosteal 
involvement. The presence of an area of rarefaction over the adjacent tooth 
does not necessarily imply that the fistula is derived from that tooth. Nor does 
a negative roentgenographie finding exclude the involvement of a tooth, as was 


shown in Fig. 1. 

Fig. 5 shows the wire terminating on the periosteum, indicating that this 
was probably a periosteal abscess. The wire usually terminates at the seat of 
disturbance. Under these conditions, incision and drainage is the correct 


treatment. 


A. 
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Fig. 4.—Note marked swelling in acute abscess of either central or lateral incisor. Both 
teeth exhibit large areas of rarefaction. By inserting the wire into the fluctuant area, it was 
determined that the central incisor had the acute abscess. At the time of treatment, there was 
marked exudate and pus in the pulp chamber of the central incisor, whereas in the lateral in- 
cisor the pulp was intact. 


Fig. 5.—Note fistula on edentulous buccal mucosa with no apparent bone destruction. The wire 
indicates that the inflammation is of periosteal origin. 
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The presence of a fistula near an endodontically treated tooth does not 
necessarily mean that the tooth is apically involved as a result of impropei 
endodontic therapy. The fistula could arise from a periodontal involvement of 
the same tooth. Fig. 6 shows a tooth with an area of rarefaction that is ot 
periodontal origin. The area of rarefaction is not in the region of the apex, 
and the apical foramen is not near the apex of the tooth. The wire communi- 
cates with the area of rarefaction which has resulted from the periodontal dis- 
turbanee. Had the apical opening been located on the mesial side, furthe: 
diagnostic difficulties would have arisen since it would have been difficult to 
determine whether the fistula was the result of an endodontie failure or of a peri- 
dontal inflammation. 


4 
that is of periodontal origin, “If the periodontal lesion ‘were on the distal side, it would be diff 
ai aoe aa was an endodontic failure, especially since the apical opening is 
When lower teeth are involved periapieally, fistulization may oceur upon the 
face in the mental or submandibular region. Proper endodontic treatment of 
the involved tooth produces healing and prompt closure of the fistulous opening. 
No further treatment is necessary (Fig. 7). 

Pulp involvements of molar teeth often produce roentgenographie rare- 
faction interradicularly as well as periapically. This is caused by the presence 
of accessory foramina in the floor of the pulp chamber. The pulp tissue in these 
foramina may become inflamed or necrotic. Fistulas may then occur in the 
gingival suleus with apparent communication through the epithelial attachment 
as a reaction to the degradation products of the pulp tissue. Under these 
conditions, no periodontal curettement or surgery is indicated. Eradication of 
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Fig. 7.—Fistulous opening on the skin as a result of apical involvement of canine. Rou- 
= endodontic therapy produced prompt healing with closure of fistula and no disfigurement of 
SKin, 


the infeetion or inflamed tissue in the pulp chamber and root canals produces 
prompt closure of the fistula (usually after one or two endodontic treatments) 
and a gradual filling-in of bone. Then the tract can no longer be negotiated 
(Fig. 8). 

In anterior teeth, a fistula discharging through the gingival crevice is ob- 
served occasionally. In those conditions, proper endodontic treatment, without 
surgical intervention, often promotes good repair. 

Fistulas are often found in chronie osteomyelitis, but their orifices are not 
usually adjacent to the bone involvement. The bone is destroyed, not by the 
pus following the line of least resistance but because cancellous and cortical 
bone are destroyed by the inflammation which continues to extend into and 
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: Fig. 8A.—Top row: Intraoral photographs showing (left) a No. 5 silver point inserted 
ae, ons fistulous opening through the gingival sulcus and (right) the healed lesion after two 
weeks. 

Middle row: Roentgenogram at left shows the silver point at the terminal end of the 
fistula. Note the marked destruction of bone in the interradicular area subjacent to the floor 
of the pulp chamber. Roentgenogram at right shows the rapid healing of the bone in the inter- 
radicular area after three weeks, just prior to filling of the root canals without periodontal 


surgery. 
Bottom row: Roentgenograms taken six and nine months after treatment. 


through the soft tissues. Usually when a fistula is found, its orifice does not 
oceur directly over the region of involved bone. This is observed when apical 
surgical procedures are performed. The fistulous opening is frequently found 
at one level while the eroded bone is at another. The length of the tract and 
the position of the orifice of the fistula are determined by obscure factors. 
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Some practitioners have a misconception that the fistulous tract is lined 
ith epithelium and that, therefore, in all cases exhibiting fistulas epithelial 
issue must be removed surgically. We have not been able to discern epithelial 
ssue upon histologie examination of these areas. Granulation tissue is seen. 


Fig. 8B.—Upper row: Roentgenogram at left shows marked destruction of bone in the 
interradicular space. At right roentgenogram taken one month after treatment shows rapid 
healing of bone without any periodontal surgery, even though a fistula was present in the 
region of the bifurcation through the gingival sulcus. 

Lower row: Roentgenograms showing condition of bone six and nine months, respectively, 
after initial treatment. 


Furthermore, clinical observations reveal that when conservative endodontic 
therapy is instituted spontaneous closure often oceurs after the first or second 
treatment. Thus, surgical removal of a fistula is unnecessary. Because of the 
natural drainage provided by fistulas, there are fewer complications (such as 
pain and swelling) following treatment in fistulization cases than there are 
following treatment in eases of vital extirpation. Actually, one can anticipate 
fewer complications in the treatment of pulpless teeth with fistulas than in the 
treatment of any other endodontie condition. 


SUMMARY 


1. A method of tracing a fistulous tract by means of a fine orthodontic wire 
is deseribed. 

2. A differential diagnosis can be made, whether the fistula is of periapical, 
periodontal, periosteal, or bone involvement. 

3. The diagnostic importance of determining the derivation of the fistula in 
order that proper treatment may be instituted is stressed. 
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4. Histologic examinations of fistulous tracts do not reveal the presence of 
epithelial tissue. Only granulation tissue is present. 

5. Clinieal observations reveal that fistulas close spontaneously after the 
first or second treatment in an interval of one to two weeks. 

6. Surgical intervention is not necessary to eradicate a fistula. 

7. Because of the natural drainage created by a fistula, fewer complications 
(pain or swelling) follow treatment in eases of fistulization. 
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BACTERICIDAL PROPERTIES OF POVIDONE-IODINE AND ITS 
EFFECTIVENESS AS AN ORAL ANTISEPTIC 


Doran D. Zinner, D.D.S.,* James M. Jablon, Ph.D.,** and 
Wilton S. Saslaw, M.D.,*** Miami, Fla. 
National Children’s Cardiac Hospital and University of Miami 


ODINE is recognized as an effective and useful germicide. It is active against 
| a wide variety of microorganisms, such as viruses, bacteria, protozoa, yeast, 
and fungi. However, its use often is contraindicated because of its insolubility, 
its instability, and its staining and irritating properties. Shelanski and Shel- 
anski? reported that many of the undesirable qualities of iodine could be elim- 
inated by combining it with polyvinylpyrrolidone, or povidone. This organic 
polymer is water-soluble, it is physiologically acceptable to animals and human 
beings, and it has been used as a blood-volume expander.** When it is combined 
with iodine, a complex is formed in which iodine’s toxie properties are lost with- 
out its baetericidal activity being affected. The complex, povidone iodine, or 
polyvinylpyrrolidone iodine (PVP-1I) has been used effectively as a surface dis- 
infeetant against various bacterial and mycotic infections.* 

The present study was undertaken to pursue further the effectiveness of 
polyvinylpyrrolidone iodine as a germicide, especially its use as an oral anti- 
septic. This investigation was stimulated by the reports of Zinner and Streit- 
feld® * on the procedures in dental practice and the hazards associated with 
the injection of local dental anesthetics in the oral mucosa. During this injection 
procedure microorganisms are sucked back into the anesthetie cartridge. Strep- 
tocoeci, staphylococci, gram-positive and gram-negative bacilli, and yeasts (or- 
ganisms commonly found in the mouth) were recovered from the hypodermic 
needles used for the injections, as well as from the anesthetic cartridges. Be- 
cause of the abundant flora of the mouth, any injection in this area may lead to 


This investigation was reported in part at the Fifty-eighth Goon meeting of the Society 
of American Bacteriologists, Chicago, Illinois, April 27 to May 195 

*Director of Dental Research, Department of Medical Renn National Children’s 
Cardi ac Hospital, and Research Assistant Professor, Department of Microbiology, University of 

iami. 

**Microbiologist, Department of Medical Research, National Children’s Cardiac Hospital, 
and Research Assistant Professor, Department of Microbiology, University of Miami. 

***Director of Medical Research, Department of Medical Research, and Research Associ- 
ate Professor, Department of Microbiology, University of Miami. 
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possible infection. Preliminary preparation by wiping the injection site and 
applying a local antiseptic reduces the risk of direct infection but does not 
eliminate it. In an attempt to reduce further the possibility of infection, the 
use of polyvinylpyrrolidone iodine as an oral antiseptic was studied, both in 
vitro and in vivo. The effect of polyvinylpyrrolidone iodine on oral flora, as 
well as its stability, was investigated in vitro; in vivo, polyvinylpyrrolidone 
iodine was used to prepare the oral mucous membrane for local injection in 
actual clinical dental procedures, and the hypodermic needles and cartridges 
were checked for the recovery of bacteria after the injections. 


EFFECT OF POLYVINYLPYRROLIDONE IODINE AND OTHER ANTISEPTICS ON ORAL FLORA 


Media.—Todd-Hewitt broth (Difco) was used throughout the study. 
Antiseptics—Varying concentrations of the following antisepties were 
tested: tincture of iodine, polyvinylpyrrolidone iodine, tincture of Mereresin, 
tincture of Merthiolate, benzalkonium chloride, and tincture of aralkonium 
chloride. 

Test Inoculum.—A modification of the phenol coefficient technique was 
used. Since investigation was concerned with the use of an antiseptic for oral 
application, a mixture of organisms commonly found in the mouth was used 
as the test inoculum. This was prepared as follows: 


DILUTIONS OF VARIOUS ANTISEPTICS HAVING EFFECTIVE GERMICIDAL ACTIVITY ON 
ORAL FLORA 


TABLE I. 


TC WITH ORAL FLORA 


DILUTION PER CONTACT TIME OF ANTIS 


15 | 30 60 120 
ANTISEPTIC SECONDS | SECONDS SECONDS SECONDS 
Tincture of Merthiolate Undiluted Undiluted Undiluted Undiluted 
Tincture of Mercresin 1:10 1:10 1:10 1:10 
Benzalkonium chloride 1:10 1:10 1:10 1:10 
Tincture of aralkonium 
chloride 1:50 1:50 1:50 1:50 
PVP-I (10%) 1:400 1:400 1:800 1:800 
Tincture of iodine 
(2%) 1:800 1:800 1:800 1:800 


A 20 ml. volume of sterile saline water was used as a mouth rinse. The 
subject was instructed to rinse his mouth thoroughly for thirty seconds with the 
saline solution and then to expectorate into a 25 by 150 mm. sterile test tube. 
The average bacterial count for twenty-two subjects was 4.2 x 10° organisms per 
milliliter of mouth rinse (range, 0.5 to 20 x 10°). Examination of the mouth 
rinse revealed that it contained streptococci, staphylococci, gram-positive and 


gram-negative bacilli, and yeast cells. 

Method.—One-half milliliter of the mouth rinse was added to each of a 
series of test tubes containing 5 ml. volumes of the various dilutions of the anti- 
septies to be tested. At intervals of fifteen seconds, thirty seconds, one minute, 
and two minutes, a loopful of the mixture of antiseptic dilution and saline 
mouth rinse was inoculated into a series of tubes containing 2 ml. of sterile 
Todd-Hewitt broth (Difco). The broth tubes were then ineubated for three 
days at 37° C. and observed for growth. 
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Results—The dilutions of the various antisepties effective in killing the 
outh flora were compared. The results shown in Table I indicate that the 
itisepties tested, in varying concentrations, are effective as germicides on the 
val flora in vitro. However, much higher dilutions of the stock solution of 
ilyvinylpyrrolidone iodine (10 per cent) are effective in killing the oral flora 
‘an are those of stock solutions of the common antisepties used. The effective- 
ess of polyvinylpyrrolidone iodine, under the conditions of the experiment, 
‘most equals that of tincture of iodine. 


fABILITY OF POLYVINYLPYRROLIDONE IODINE 


During the previous study it was observed that after several days the color 
f some of the dilutions of polyvinylpyrrolidone iodine began to fade. This 
‘ading was more apparent in higher dilutions; the 1:200 dilution, for example, 
was almost colorless after one week. This color loss occurred even if the dilutions 
were kept in the dark. A study was earried out to determine the rate of color 
loss of the various dilutions of polyvinylpyrrolidone iodine and the effect on 
the germicidal activity. 

Color loss of Polyvinylpyrrolidone Iodine Dilutions.—Dilutions of the stock 
10 per cent solution of polyvinylpyrrolidone iodine were made in distilled water 
and kept in capped but not sealed test tubes. Daily readings of the per cent 
transmission were taken in a Coleman Jr. spectrophotometer at 550 mp. The 
results presented in Table II show that the higher the dilution of polyvinylpyrro- 
lidone iodine, the more rapid is the loss of color on standing for several days. 
After eight days the 1:200 dilution was completely colorless, whereas the 1:10 
dilution showed no appreciable change. Similar results were obtained even when 
the diluted solutions were stored in the dark. The ‘‘fading’’ may be due to the 
loss of iodine by sublimation from the solutions. The iodine bond in the poly- 
vinylpyrrolidone iodine complex may be weakened in the higher dilutions and 
thus result in a loss of iodine. Dilute solutions kept in sealed glass ampoules 
did not lose color, even when stored in the light. 


Taster IT. Cotor Fapinc or PVP-I DILUTIONS ON STANDING AS MEASURED BY PER CENT 


TRANSMISSION 
| PER CENT TRANSMISSION (590) mp) 
PVP-I DILUTIONS | 1lpay | 2pays | 3vdays | 5 pdays | _ 8 
4:10 2 2 2 2 2 
1:50 22 24 23 24 28 
1:100 53 56 61 64 87 
1:200 79 83 92 98 100 


Germicidal Effect of ‘‘Faded’’ and Fresh Polyvinylpyrrolidone Iodine 
Solutions on Oral Flora.—If the color loss is due to a loss of iodine from solution, 
the germicidal activity of these ‘‘faded’’ solutions should be considerably weak- 
ened. The antiseptic properties of the 1:200 ‘‘faded’’ solution were compared to 
those of a 1:200 dilution of freshly prepared polyvinylpyrrolidone iodine. The 
technique of the test, as well as the test inoculum, has already been outlined. 
The results presented in Table III indicate that color loss by the polyvinylpyrrol- 
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idone iodine dilution is accompanied by a loss in germicidal activity. Therefore, 
while high dilutions of polyvinylpyrrolidone iodine are effective on the oral flora, 
only freshly prepared dilutions should be used. However, concentrated solu- 
tions of polyvinylpyrrolidone iodine (10 per cent) in capped bottles have been 
kept for more than a year without an appreciable loss in antiseptic properties. 


COMPARISON OF GERMICIDAL PROPERTIES OF FADED AND FRESH PVP-I SoLutions 
ON ORAL FLORA 


TABLE IIT. 


CONTACT TIME (SECONDS) OF ANTISEPTIC DILUTIONS WITH ORAL FLORA 


ae 15 30 60 120 
DILUTIONS FRESH | FADED | FRESH | FADED FRESH | FADED | FRESH | FADED 
1:400 ~ + - + - + 
1:800 + + + + - + a + 
1:1,600 - + + + + + + + 


+= Growth of organisms after contact with antiseptic, or no germicidal activity. 
-= No growth of organisms after contact with antiseptic, or germicidal activity. 


CLINICAL EFFECTIVENESS OF POLYVINYIPYRROLIDONE IODINE AS AN ORAL ANTISEPTIC 


Streitfeld and Zinner’ have shown that in 73.7 per cent of dental anesthetic 
injections mouth bacteria could be recovered from the hypodermic needle, the 
cartridge, or both. When a local antiseptic was applied to the mucosa after 
the injection site was wiped with sterile gauze, the frequency of recovery of 
bacteria was reduced to 21.9 per cent. In the present study, ninety-nine random 
patients (both male and female), varying in age from 14 to 75 years, with differ- 
ent degrees and types of oral hygiene and pathologic conditions, received 115 in- 
jections of a local anesthetic prior to dental procedures. The mucous membranes 
were first wiped with sterile gauze and then swabbed with a sterile cotton appli- 
eator dipped in polyvinylpyrrolidone iodine (10 per cent), and within fifteen 
seconds the anesthetic was injected into the tissues. The contents of the hypo- 
dermie needle and of the cartridge then were cultured for the recovery of viable 


organisms. 

Our findings with polyvinylpyrrolidone iodine were compared with those 
obtained by Streitfeld and Zinner’ in two groups of subjects—one in which no 
antiseptic was used and one in which Merecresin was employed. These observa- 
tions, which are presented in Table IV, indicate that preparation of the injection 
site by application of a local antiseptic reduces the incidence of recovery of 
bacteria from the hypodermic needle and cartridge. When polyvinylpyrrolidone 
iodine (10 per cent) was employed as the local antiseptic, the incidence of re- 


TABLE ITV. EFFECT OF THE LOCAL APPLICATION OF TINCTURE OF MERCRESIN, PVP-TI. AND 
CHLORASEPTIC ON RECOVERY OF ORGANISMS FOLLOWING LOCAL INJECTION IN THE ORAL MUCOSA 


| NUMBER OF | NUMBER WITH | PER CENT 
| INJECTIONS — | BACTERIA | WITH BACTERIA 
None? 38 28 73.7 
Tincture of Mercresin? 64 14 21.9 
PVP-I (10 per cent) 115 5 4.3 
1 2.5 


Chloraseptic 40 
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ery of bacteria was reduced considerably. In a total of 115 injections, bac- 
ia were recovered from the needle in only five instances; four of the five were 
i patients who had received more than one injection. 


CUSSION 


The risk of infection in dental procedures is due to the abundant flora of 
mouth. This hazard can be reduced to some extent by the use of a local 
iseptie after the injection site has been wiped with sterile gauze, but any 

«cetive loeal antiseptic which can further reduce this hazard without irritating 
mucous membranes is desirable. 

One of the most effective germicides is iodine. It has a wide spectrum of 
aclivity against microorganisms, but it is relatively insoluble in water. Its 
solubility ean be inereased by its use as a tincture with ethanol, but this has 
ihe disadvantage of being irritating. The combination of iodine with the water- 
soluble polymer, povidone, removes many of iodine’s undesirable qualities. The 
complex, povidone-iodine, retains the antiseptic properties but not the toxic 
properties of iodine. The present report indicates that povidone-iodine is ex- 
tremely effeetive as a germicide on the oral flora and that it can be used as 
such in high dilutions. When high dilutions are used, however, the iodine bond 
in the polyvinylpyrrolidone iodine complex is weakened and iodine is gradually 
lost from solution by sublimation. This results in a loss of germicidal activity. 
The antiseptic property of high dilutions of polyvinylpyrrolidone iodine can 
be checked by noting the color. That is, if the color is light, the solution should 
not be used. High dilutions of polyvinylpyrrolidone iodine should be prepared 
daily as needed. On the other hand, concentrated solutions retain their activity 
for long periods; a 10 per cent solution of polyvinylpyrrolidone iodine has been 
kept for more than one year without an obvious loss in antiseptic properties. 

Polyvinylpyrrolidone iodine can be used effectively as an oral antiseptic. 
When it is used to prepare the oral mucosa for the injection of local dental 
anestheties, the hazard of direct bacterial infection is almost completely removed. 
In the present investigation polyvinylpyrrolidone iodine was applied to the 
injection site prior to injection in ninty-nine patients who received a total of 
115 injections; bacteria were recovered from the injection needle in only five 
instanees, and faulty technique may well have been to blame in these eases. 
When the needle was withdrawn after the injection, it may have touched a part 
of the mouth to which polyvinylpyrrolidone iodine had not been applied. 


SUMMARY 


Povidone (polyvinylpyrrolidone)-iodine is an effective germicide. High 
dilutions are aetive in destroying, within fifteen seconds, the organisms com- 
monly found in the mouth. It is effective in higher dilutions than the stock 
commercial preparations of the other common antisepties studied. 

In 10 per cent aqueous solution, the antiseptic properties of polyvinylpyrrol- 
ilone iodine have been retained for more than one year. High dilutions, however, 
should be freshly prepared ; color loss is accompanied by a weakening of germ- 
icidal aetivity. 
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When povidone-iodine is used to prepare the oral mucosa for local anesthetic 
injection prior to dental procedures, the hazard of direct bacterial infection is 
In the present study polyvinylpyrrolidone iodin: 


removed almost completely. 
was used in ninety-nine patients who received a total of 115 injections, and in 
only five instances were bacteria recovered from the injection needle. 
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Effect of Polyvinylpyrrolidone i 


ADDENDUM 


Since completion of the above investigation, another oral antiseptic agent 
has been tested. This agent, Chloraseptic, when used in the recommended con- 
centration, is bactericidal to the oral flora within fifteen seconds by the technique 
In addition, it has been used clinically to prepare sites 


described in this report. 
for oral anesthetic injections. 

A total of forty such injections (thirty-five of them multiple) in various 
Bacteria were recoverd from the in- 


areas of the oral cavity have been made. 
jection needle in only one instance, and they were recovered only onee from the 
The favorable properties of Chioraseptie as an oral anti- 


anesthetic cartridge. 
septic are enhanced by its nontoxity' and its anesthetic qualities,* and this agent 


merits inclusion in the present report. 
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GINGIVAL HEMANGIOMA ASSOCIATED WITH 
STURGE-WEBER SYNDROME 


Report of a Case 


Paul N. Baer, D.D.S.,* and Lawrence Stanwich, D.D.S.,** Bethesda, Md., 
Jack Alloy, D.D.S.,*** Philadelphia, Pa., A. Donald Merritt, M.D.,**** 
Bethesda, Md., and Jason R. Lewis, D.D.S., Richmond, Va. 


National Institutes of Health and Albert Einstein Medical Center 


TURGE-WEBER SYNDROME, also known as Sturge-Weber disease, Sturge-Weber- 

Dimitri disease, encephalotrigeminal angiomatosis, or meningofacial angio- 
matosis, is characterized by a venous angioma over the cerebral cortex and an 
ipsilateral ‘‘port-wine’’ nevus of the face. The facial nevus usually occurs in 
the area of the skin supplied by the trigeminal nerve. 

The medical literature contains several excellent reviews of this condition 
without gingival manifestations,’® and three eases with gingival lesions are 
deseribed in the dental literature.” One of the three latter cases was compli- 
cated by pregnaney, and the other two were complicated by diphenylhydantoin 
sodium therapy for epilepsy. The dental literature also contains reports of 
gingival hemangiomas occurring during pregnancy and associated with a 
facial 

A ease of Sturge-Weber disease and gingival hemangioma without the 
complieations of either drug therapy or pregnancy (a situation not previously 
deseribed) will be reported, and a new method of treating the gingival lesion 
will be diseussed. 


*National Institute of Dental Research, National Institutes of Health, United States Pub- 
lic Health Service, Department of Health, Education and Welfare. 

**Clinical Center, Dental Department. National Institutes of Health, United States Public 
Health Service, Department of Health, Education and Welfare. 

***Chief, Department of Periodontology, Albert Einstein Medical Center. 
**National Institute of Dental Research, National Institutes of Health, United States 
Public Health Service, Department of Health, Education and Welfare, 
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CASE REPORT 
In January, 1960, a 10-year-old white girl was referred to the Clinical Center of th 
National Institutes of Health for study of a gingival enlargement in the region of th 


maxillary central incisors. 
The patient was born with a large purplish discoloration on the left side of her fac 


which had partially disappeared in the ensuing months. 

Two years prior to admission, a purplish red, smooth growth appeared above th 
maxillary central incisors. It bled occasionally but caused no severe discomfort. The growti 
was removed surgically and was reported by the pathologist to be a pseudoepitheliomatou 
The lesion recurred within three months and again was removed 


hyperplasia of the gingiva. 
Gingival enlargement recurred for the third time within a few weeks and had been slow), 


increasing in size when the patient was referred to the Clinical Center. 
There were no other symptoms, except for occasional mild diffuse frontal headaches 


No cenvulsions or other epileptic manifestations had been noted. 


Fig. 1—A 10-year-old patient with a large “port-wine” hemangioma of the face. 


Past History—There had been no other unusual or serious illnesses, and the patient 
At present she is in the fourth grade, where she has normal 


had never been hospitalized. 
activity and maintains average grades. 

Family History.—The patient’s father and mother were well. 
father had died in his 70’s of a ‘‘brain hemorrhage,’’ and the grandmother had died of 
The patient’s five paternal uncles and four paternal aunts had 


The paternal grand- 


cancer of an unknown type. 
The maternal grandfather had died of a heart attack, and the 


One maternal uncle had committed suicide; an 
The patient had three siblings. 


no vascular anomalies. 
grandmother had died of Hodgkin’s disease. 
additional aunt and two uncles were reported to be well. 
One brother, who had frequent epistaxis, fell in 1958 from a height of 2 to 3 feet and 
suffered a ruptured spleen; shortly thereafter he died of pneumococcal meningitis, An 
There was no family history of epilepsy, 


additional brother and sister were in good health. 
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aralysis, or other manifestations of the phacomatoses such as Sturge-Weber syndrome, von 
‘ippel-Lindau’s cerebelloretinal angiomatosis, or von Recklinghausen’s neurofibromatosis. 


Physical Examination.—The temperature was 37° C., and the pulse rate was 86. 
‘lood pressure was 110/70. The patient was 127 cm. tall and weighed 42.1 kilograms. 
she was a well-developed, moderately obese, intelligent 10-year-old white girl who did not 
ppear ill. 

A large ‘‘port-wine’’ superficial hemangioma was present over the left face including 
he scalp, brow, ear, and a portion of the neck. The nose was not involved (Fig. 1). The 
hemangioma was smooth, and it blanched in response to pressure. The remainder of the 
reneral physical and neurological examinations revealed no abnormalities except those that 
are noted in the following paragraphs. 


Oral Examination.—There was a prominent purple lesion of the gingival tissue which 
blanched in response to pressure; this extended from the maxillary right central incisor to 
ind ineluding the maxillary left first molar area. The enlargement was most extensive in 


2.—The gingival lesion extended from the maxillary right central incisor to and in- 


Fig. 
cluding “the left maxillary first molar. 
Fig. 3.—Note difference in coloration between the right and left undersides of the tongue. 
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the region of the incisors, where it was approximately 3 cm. wide, 1.5 em. high, and 1 em. 
thick (Fig. 2). The enlargement did not appear to extend into the alveolar mucosa. There 
was a difference in color between the right and left sides of the hard palate, and a more 
pronounced difference in coloration was seen between the right and left undersides of the 
tongue (Fig. 3), the left side being the more red in both instances. The discoloration did 
not cross the mid-line. There was no evidence of bleeding. 


Laboratory Data.—Laboratory studies revealed the following: 


Hemoglobin, 13.4 grams per cent; hematocrit, 40 per cent; white blood count, 
6,000/cu.mm.; differential, normal; urinalysis, normal; blood glucose, 96 mg. per cent; 
blood urea nitrogen, 14 mg. per cent; serum sodium, 138 mEq./L.; serum potassium, 4.9 
mEq./L.; serum chloride, 104 mEq./L.; serum carbon dioxide content, 26 mEq./L.; coagulation 
time, 30 minutes (siliconed tubed method). Roentgenograms of the chest and stereoscopic 
views of the skull were normal. In particular, the latter demonstrated no abnormal in- 
An electroencephalogram was considered within normal limits. A 


tracranial calcification. 
radioactive iodine injection revealed an adequate uptake, with focal areas of concentration 
over the left superficial anterior portion of the skull and over the left occipital lobe, sug- 
gesting an increased vascularity in these regions. These findings were consistent with a 
diagnosis of Sturge-Weber’s syndrome. Psychological testing revealed a high-average in- 


telligence. 
» 
BY 


Fig. 4.—Microscopic section of gingival hemangioma demonstrating presence of large number 
of dilated, thin-walled capillaries or veins. 


Course in the Hospital—While the patient was hospitalized, consultations were obtained 
The radiation therapist felt that roentgen-ray therapy would not correct 
There was no increase in intraocular tension, and no vascular 


in several fields. 
the facial hemangioma. 
anomaly was seen on opthalmologic examination. 

The gingival hemangioma, which extended from the right maxillary central incisor to 
the left lateral incisor, was removed surgically under local anesthesia, and the area was 


covered with a periodontal dressing. 
Pathologic examination revealed a typical hemangioma, with ulceration and a chronic 


inflammatory reaction (Fig. 4). 
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Fig. 5.—View of inside of “Positive Pressure Appliance.” It is lined with a silicone 


rubber material. 


Fig. 6.—‘‘Positive Pressure Appliance’ in patient’s mouth. The maxillary acrylic teeth 
were added to the appliance for esthetic reasons. 


Fig. 7.—Photograph taken six months after operation. 
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Therapy.—Oral hemangiomas tend to recur rapidly after surgical removal, but it 
was thought that application of positive pressure to the enlarged tissues might prevent 
recurrence and that it might be possible to encourage permanent shrinkage and resolution in 


the affected tissues. 

To accomplish this end, a ‘‘ Positive Pressure Appliance’’ was fabricated. Accurate 
impressions of both arches were taken with rubber-base material. (Alginate can be used 
for these impressions but with rubber-base material the same impression can be used to 
make a duplicate model.) A sheet of clear polystyrene was then placed over the stone 
model and accurately molded over the stone cast with a Raywalt heat swedger. The ap- 
pliance thus formed was then removed from the cast, trimmed, and polished. The appliance 
had enough elasticity to permit it to pass over undercuts without distortion or breakage. 
The areas on the stone cast which corresponded to the enlarged gingival areas in the patient’s 
mouth were reduced with a knife and a vuleanite scraper until they appeared more normal. 
To avoid excessive pressure, which might have caused necrosis of the gingival tissue, the 
A ‘‘release’’ agent was then 


reduction was done conservatively on the first few visits. 
applied to the stone casts as a separating medium, and an adhesive was applied to the in 
A silicone rubber* material, mixed according to directions, was then 
In turn, this appliance was pressed over the stone 
It was held in place for 
All areas on 


side of the appliance. 
adapted to the inside of the appliance. 
cast in a manner similar to that used for taking impressions. 
twenty minutes, after which it was removed, trimmed, and polished (Fig. 5). 
the inside of the appliance which corresponded to the reduced areas on the model were 


covered with the silicone rubber material. 
In view of the fact that the patient was a 10-year-old girl, an attempt was made to 
The labial section of the maxillary anterior teeth 


improve the esthetics of the appliance. 
was cut out of the appliance, and a piece of tooth-colored, quick-curing acrylic was in- 
The appliance was cured in a pressure cooker, removed, trimmed, and 


serted in its place. 
polished in the usual manner (Fig. 6). 

The use of this appliance did induce shrinking of the gingival lesion. Therefore, at 
each weekly visit a new impression was taken, a new model was poured and reduced, and 
new silicone rubber material was added. This was continued until the tissues returned to 
normal contour. At each visit,ghe gingival tissues were also lightly curetted. For the first 
month the appliance was worn continually night and day, except while the patient was eating. 
The tissues approached normal by the end of the 


Thereafter, it was worn at night only. 
first month and have remained so for the past eighteen months (Fig. 7). 


DISCUSSION 


Before the patient whose case has just been described was seen at the 
Clinical Center, the gingival hemangioma had, within a short period of time, re- 
curred twice after surgical removal. Similar experiences have been recently 
reported by Gyarmati® and DeLapa and Blair.'* <A prosthetic appliance capable 
of exerting positive pressure over the affected tissue for a prolonged period of 
time was devised; this encouraged resolution in the hemangiomatous lesion and 
permitted the tissues to return to a healthy state. 

Fig. 8, A shows another case which was treated by one of us (J. A.) with 
a ‘‘Positive Pressure Appliance.’’ The postoperative results (Fig. 8, B) have 
now been maintained for a period of seven years. 

Although these two cases demonstrate the value of a ‘‘Positive Pressure 
Appliance’’ in the control of oral hemangiomas, satisfactory results can be 
maintained only if attention is given to proper oral hygiene and periodic dental 


therapy. 


*P59 Zolliklerberg, Ztirich, Switzerland. 
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Fig. 8.—A, Preoperative gingival hemangioma in another patient. B, Result seven years after 
operation. Therapy was similar to that used in the previous patient. 


SUMMARY AND CONCLUSIONS 


A ease of Sturge-Weber syndrome with a gingival hemangioma has been 
presented. The gingival lesion was successfully treated with the use of a 
prosthetic appliance (‘‘Positive Pressure Applianece’’) which was capable of 
maintaining positive pressure over the involved tissues for a prolonged period 
of time. The prosthesis was simple, effective, and inexpensive to construct, and 
the results have been gratifying. 
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NECROTIC ULCERATIVE GINGIVITIS 


Treatment of the Acute Phase 


Charles F. Sumner, III, Major, DC, USA,* and 
Paul N. Baer, D.D.S.,** Bethesda, Md. 
Walter Reed General Hospital and National Institute of Dental Research 


T Is a well-known fact that the impact of disease may alter the effectiveness of 
| military troops, determine the outcome of wars, and mold the history of the 
world. As long ago as 400 B.c. Greek soldiers were reported to have been 
plagued by a painful, acute disease of the gingivae which, presumably, can now 
be interpreted as meaning acute necrotizing ulcerative gingivitis.2 During 
World War I and World War IT, this disease was also a serious problem among 
American troops.*° 

This article is concerned with the use of a periodontal dressing as part of 
the treatment of the acute phase of necrotizing ulcerative gingivitis. It is 
particularly suitable for specialized populations, such as soldiers in the field, 
where the unique circumstances of their environment make adequate home care 
impossible. The periodontal dressing also affords distinet benefit for civilian 
patients for whom adequate home care is difficult or impossible. 

Superficial débridement of the necrotic marginal tissues is done gently with 
a curette, and the coronal portions of the teeth are polished with a rubber cup 
and pumice. We have found the Cavitron to be effective for removing the 
superficial debris, but it is not yet practical for field use. 

The gingiva is covered with a periodontal dressing much like that which is 
applied following gingival surgery. The use of surgical dressing in this treat- 
ment is not entirely original with us**; while the usual eugenol-zine oxide 
dressings are effective, we find the zine bacitracin—hydrogenated fat dressing 
most desirable.® 

The patient is then dismissed for four to five days and may return to duty 
immediately. No other home eare, such as the use of mouthwashes, is needed. 
Although we have not found it necessary to administer an antibiotic system- 
ically, such supportive therapy is at the discretion of the treating dentist. 

The patient returns on the fourth or fifth day and the dressing is removed. 
At this stage the gingivae are improved in appearance, although not completely 


*Chief, Periodontia Section, Walter Reed General Hospital, Washington, D. C. 
_**National Institute of Dental Research, National Institutes of Health, Public Health 
Service, United States Department of Health, Education, and Welfare. 
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healed (Fig. 1). Following the removal of the dressing, curettage is performed 
to remove all the caleulus and the patient is taught an effective method of oral 
hygiene. Very rarely is it neeessary to replace the dressing for an additional 
period of time. At the end of this visit, the patient is given an appointment for 
treatment of any gingival craters which may have formed during the acute 
phase of the disease as well as for treatment of any underlying chronic perio- 
dontal condition. Surgical intervention may be required to restore correct 


physiologic contours of the gingivae. 


Fig. 1.—A, Typical clinical picture of patient with acute necrotizing ulcerative gingivitis 
showing marginal slough and punched-out appearance. ¢ 
B, Same case five days later when pack was removed. Note marked reduction in marginal 


necrosis. 


DISCUSSION 


The periodontal dressing has been used successfully in more than 200 eases 
of acute necrotizing ulcerative gingivitis. The advantages of using the perio- 
dontal dressing in the acute phase of this disease are as follows: 


1. The dressing gives immediate and continued relief of pain. 

2. Frequent rinsing and other forms of home care, daily applica- 
tion of medications, and cleaning are not necessary during the period 
that the dressing is in place. 

3. The inflamed gingiva is protected from food and local irritants; 
thus, a better environment for repair is created. 
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These advantages are particularly important for active troops in the field. 
Retention of the dressing does present a problem, but it is a problem which 
in be minimized by careful application and removal of the excess dressing 
hich may interfere with mastication. 


INCLUSION 


A simple, effective, and safe method of using a periodontal dressing as part 
/ the treatment of acute necrotizing gingivitis has been deseribed. This method 
as been used successfully in more than 200 cases of acute necrotizing ulcerative 
ingivitis in members of the Armed Forces. It is particularly applicable to 
situations in which it is difficult to provide proper home eare. 
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A BULLET IN THE TONGUE 


Earl Slusky, D.M.D.* Derby, Conn. 


GUNSHOT wound problem is reported because of the unusual loeation of 
the bullet and because of the minor disability residuum resulting from the 
relatively extensive passage of the bullet through an area of the body crowded 


with large blood vessels and nerve tissue. 


CASE REPORT 


A 49-year-old heavy-set Negro man was admitted to the Veterans Administration Hos- 
pital in Tuskegee, Alabama, on Jan. 24, 1960, complaining that he had been ‘‘shot in the 
back’’ by an unknown person at 3 A.M., on the day of admission. He reported that following 
an argument he fled from his rifle-carrying adversary and was bent forward, running, when 
a bullet caught him in the back. He admitted that he was intoxicated at the time but stated 
that he had not lost consciousness until four hours later, when he was admitted to the hospital. 
He claimed that the blood loss was minimal. 

The patient did not appear to be in any acute distress, although he spoke with difficulty. 
Clinical findings on admission included temperature, 99° F.; blood pressure, 200/120; pulse, 
84; and respirations, 20. 

Examination of the head and neck revealed a healed transverse scar across the left 
neck, which the patient attributed to an old superficial cut. There was swelling and tender- 
Upon opening of the mouth, there was some trismus and 
The tongue could 
There was 


ness above the suprasternal notch. 
pain but no mandibular deviation. The teeth were in good condition. 
be protruded with painful effort, and there was no deviation on its protrusion. 
a swelling, approximately 1 cm. in diameter, of the right dorsolateral aspect of the middle 
third of the tongue. Upon palpation, this swelling was found to be tender and soft but 
with a firm center. A small sinus draining clear fluid was noted at the center of the swelling. 
There was no apparent abnormality of the oropharynx, although the patient occasionally 
expectorated a dark, bloody, mucoid material. 

Examination of the back revealed a round, discrete, fresh wound, approximately 5 mm. 
in diameter. It was located in the middle of the left shoulder, posteriorly, a little above the 
level of the spine of the scapula. The left shoulder was painful on abduction. 

Examination of the lung fields revealed the breath sounds to be diminished over the 
left upper chest anteriorly and posteriorly. There was a slight dullness to percussion in the 
same area. A grade III systolic precordial murmur was best heard at the apex of the heart. 

The left ankle was slightly swollen but nontender. 

The rest of the physical examination was essentially negative. 

There was no apparent neurological deficit, anywhere. 

The opinions and assertions expressed in this article are those of the writer and are not 
to be interpreted as representing the views of the Veterans Administration Hospitals or the 


Veterans Administration at large. 
*Former Resident in Oral Surgery, Veterans Administration Hospital, Tuskegee, Alabama. 
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Admission diagnosis: Gunshot wound of the left shoulder; foreign body in the oral 
cavity; and hypertensive cardiovascular disease, compensated. 


Laboratory findings were essentially negative. 

Chest roentgenograms were negative for pulmonary pathologic involvement. There wa 
a bilateral calcification of the hilar nodes, and the thoracic aorta was elongated. Roentgeno 
grams of the neck disclosed a bony density posterior to the spinous process of the sixt! 
cervical vertebra, suggesting a calcification within the ligamentum nuchae. Lateral jaw ani 
posteroanterior roentgenograms of the mandible revealed a densely radiopaque object t 
the right of the midline of the face at a level just beneath the greatest height of the palat 
when the mouth was closed (Figs. 1 and 2). This bullet-shaped object was pointed an 
teriorly and slightly downward. There was no evidence of bone fracture—facial, cervical, 


or thoracic. 


Fig. 3. 


Hospital Course.—On admission the patient was given 1,000 ¢.c. of glucose and water, 
with vitamins added, intravenously. Analgesics were prescribed for pain. Intramuscular 
injections of 600,000 units procaine penicillin and 500 mg. streptomycin, immediately and 
then twice a day, were ordered. The next day the patient was placed on a full liquid diet. 
According to the ear, nose, and throat consultation, there was ‘‘ diffuse submucosal ecchymosis 
in the pharyngeal wall of the oropharynx and laryngopharynx.’’ The patient was cleared 
for operation by the medical and surgical services. 


Operation—On Feb. 2, 1960, the patient was anesthetized with thiopental sodium and 
nasal endotracheal nitrous oxide and cyclopropane, after which the face and neck were pre- 
pared with aqueous benzalkonium chloride (Zephiran) and draped. The mouth was prepared 
with tincture of Merthiolate. Stay sutures, 000 black silk, were placed in the anterior mid- 
line and lateral border areas of the tongue. An oblique incision was made posteroanteriorly 
over the swelling, through the center of the draining sinus. Clear fluid and blood ran from 
this incision. Blunt dissection with a straight hemostat was carried out until a hard object 
was encountered. When this was dissected free and delivered with Allis forceps, it was 
found to be a medium-caliber bullet, 14 mm. long., which appeared to be intact except for 
rifling marks (Fig. 3). Bleeding abated without treatment. The wound site was explored, 
but no other pathologic condition was found, except for some granulation tissue. The wound 
was closed with four 000 black silk sutures. A rubber drain was placed into the depths of 
the wound and allowed to protrude into the mouth (Fig. 4), after which the stay sutures 
were removed. The patient withstood the procedure well. 


Postoperative Course.—The antibiotic regimen was continued for three days. The drain 
was removed one day after the operation, and the sutures were removed four days post- 
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Fig. 4. 


operatively. The patient’s speech improved and was normal at the time of his discharge 
from the hospital. The patient complained of some stiffness in his left shoulder, with 
limitation of abduction, but this improved with physiotherapy. When the patient was dis- 
charged on Feb. 17, 1960, he was asymptomatic except for some residual soreness of the left 
shoulder. 

Final diagnosis: Gunshot wound of left shoulder; foreign body (bullet) in the tongue, 
removed; stiffness of left shoulder, improved; hypertensive cardiovascular disease, compen- 
sated, improved. 


DISCUSSION 


It is puzzling to consider how the bullet traveled from the left shoulder to 
the right side of the tongue with so little damage evident. The bullet was in- 
tact when recovered. There was no evidence that it had hit bone and been 
deflected to the final lodgment, but, of course, such a deflection cannot be dis- 
counted. 

The patient stated that he was bent over, running, when hit by the bullet. 
lad he also turned his head to the left and looked back at his assailant, it would 
have brought his left shoulder and the right side of his head into alignment 
to the left of the spinal column. The bullet then could have traveled super- 
ficially in the fat of the neck after piercing the trapezius muscle on the left. 
This would aecount for the left arm and shoulder abduction difficulty and the 
swelling of neck. Continuing in the left lateral aspect of the neck, the bullet 
would then pass deeper, crossing the midline above the level of the hyoid bone 
and passing thence into the underside of the tongue on the right. 


SUMMARY 


The ease of an interesting gunshot wound has been reported. Despite the 
passage of the bullet from the left shoulder to the right side of the tongue, the 
patient suffered only slight disability. 
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My thanks to Drs. Frederick A. Smith and Noah R. Calhoun for their assistance with 
this case. 
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THYROGLOSSAL DUCT CYST 


Report of a Case 


Jack Traiger, Captain, DC, USA,* and Donald Perlman, Captain, MC, USA 
Oral Surgery and Surgery Sections, United States Army Hospital, 
Fort Jay, Governors Island, N. Y. 


ETIOLOGY 
Toe duct cysts arise in the midline of the neck, anywhere between 

the isthmus of the thyroid and the foramen cecum. They form from rem- 
nants of the thyroglossal duct and canal, an embryonic structure that extends 
from the foramen eeeum at the base of the tongue, down through the hyoid bone, 
and into the deep fascia near the thyroid isthmus. The lesions arise because 
of ineomplete obliteration of the duct or canal. 


CLINICAL FEATURES 


The lesion appears as a soft, fluetuant mass in the upper midline of the 
neck. It is freely movable and seldom produces subjective symptoms other than 
pain when infected. Swallowing usually causes this cyst to move. The cyst 
may be present for a number of years; it occurs most often before the age of 
5 years; and it is usually discovered because of the disfigurement it causes. 
Sinuses may form as escape valves for the cystic contents, and these open on 
the anterior portion of the neck. 


HISTOPATHOLOGY 


Although the histopathology is seldom distinctive enough to be definite, the 
cyst sometimes contains alveoli filled with a colloidlike material resembling 
thyroid tissue and may be lined by ciliated epithelium when it forms from the 
lower end of the duct. Most often it is lined by squamous epithelium, and 
alveoli are not seen. 


TREATMENT 


Treatment consists of complete surgical removal. It is important that the 
entire cyst with its tract be removed in order to prevent recurrence. When the 
tract goes through or beneath the hyoid bone, it is then necessary to section 


*Present address: 2275 Barker Ave., New York, New York. 
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the bone in order to remove all the epithelial tract. When the tract is con- 


tinuous with the base of the tongue, the excision must be carried up to the 


epithelial covering of the tongue." * 


Fig. 1.—Surgical specimen of thyroglossal duct cyst at time of removal. 


Fig. 2.—Opening in cyst wall made during removal of specimen, The fingerlike projection is 
the duct extension. 


CASE REPORT 
Chief Complaint and History.—M. B., a 47-year-old Negro woman, noticed a swelling 
She experienced no pain or 


in the midline of her neck one month prior to examination.” 
The mass 


tenderness in the area but felt that it was becoming larger and more disfiguring. 
was soft and freely movable, with no evidence of inflammation. She had experienced no 
difficulty in swallowing. 

Past Medical History.—A hysterectomy was performed in 1942. Other medical findings 
were essentially negative. 

Laboratory Findings——aAll laboratory findings were within normal limits. A radio- 
active scan was also done to rule out any abnormal thryoid condition. 


Operative Procedure.—The patient was placed in a supine position, with the neck ex- 


tended, and prepared and draped in the usual, manner. 


*Preoperative photograph unobtainable. 
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Fig. 4 


Fig. 3.—The clear areas at the right and left are portions of the cyst cavity, which are 
lined by pseudostratified ciliated columnar epithelium. 


Fig. 4.—High-power view of cyst cavity and epithelial lining. 
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Fig. 6. 


Fig. 5.—Histopathologic section of specimen showing portion of cyst lining, thyroglossal 
duct with its pseudostratified ciliated columnar epithelium, and a section of the hyoid bone. 

Fig. 6.—High-power view showing ductal epithelium, debris, and a section of fibrous con- 
nective tissue. 
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The skin incision was made in a transverse fashion just below the level of the hyoid 
ne overlying the mass. It was carried down through the platysma muscle to the deep 
‘vical fascia. Superior and inferior flaps were elevated and retracted with self-retaining 
ractors. The deep cervical fascia was opened vertically over the mass and reflected to 

side with the thyrohyoid and sternohyoid muscles. The mass was sharply dissected in 
» plane of its capsule from the surrounding tissue until the course of its tract underlying 
e hyoid bone could be identified (Figs. 1 and 2). The midportion of the hyoid bone was 
.-vered in continuity with the duct, which was more dilated than usual. At this point the 
st was evacuated, and at the exit through the thyrohyoid membrane the duct was ligated 
ith 3-0 silk. As the duct was being ligated, the anesthetist put a finger into the patient’s 
outh to delineate the thickness of the thyrohyoid membrane and to prevent entrance into 
ie mouth. 

The wound area was irrigated, a drain was inserted, and the fascia, platysma muscle, 

und skin were closed. 

The patient was returned to the ward in good condition. The drain and sutures were 

emoved forty-eight hours postoperatively. 

Pathologist’s Report.— 

Gross: The specimen consisted of an elongated cystic structure measuring 2 em. in 

length. One portion presented a small area of calcified material (Figs. 1 and 2). 


Microscopic: Examination revealed that the cystic structure was lined with somewhat 
flattened ciliated epithelium and that it had a wall of fibrous connective tissue. Attached to 
the underlying fibrofatty connective tissue was a section of bone (Figs. 3 to 6). 


SUMMARY 


In the growth and development of the head and neck there are many areas 
which are subject to congenital malformations. These are due many times to 
remnants of embryonic tissue from the embryonic state which fail to close or 
become obliterated. One such congenital malformation is a thyroglossal duct 
cyst, an interesting ease of which has been presented here. 
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ANNOUNCEMENTS 


Armed Forces Institute of Pathology 


The annual postgraduate course entitled ‘‘Pathology of 
presented March 12 to 16, 1962, in Washington, D. C. 

The theme of this year’s course will be the role of pathology in establishing the correct 
Featured lecturers will be Drs. Donald 


the Oral Regions’’ will bk 


diagnosis and the course of treatment that follows. 
A. Kerr of the University of Michigan and Robert J. Goriin of the University of Minnesota. 


There are no fees for this five-day course. 
Civilians interested in enrolling in the course may apply to the Director, Armed Forces 
Applications should be submitted at least 


Institute of Pathology, Washington 25, D. C. 
two months in advance of the course. 


First District Dental Society 


ie following courses are offered: 
The foll g ff 1 


Oral Reconstruction. Dec. 1 and 2, 1961. Herbert H. Kabnick. $100.00. 
I. Franklin 


Removable Precision Bridge Techniques. Dec. 12 to 16, 1961. 
Miller. $175.00. 
Advanced Thinking in’ Partial Denture Case Analysis. Jan. 12, 1962. Joel 
Friedman. $40.00. 
Practical Radiodontics. Jan. 24, 1962. Joseph J. Martini. $30.00. 
Further information may be obtained by writing to the Postgraduate Education Pro- 
gram, First District Dental Society, Statler Hilton Hotel, Seventh Ave. at West 33rd St., 
New York 1, New York. 


Michael Reese Hospital and Medical Center 


A two-day course entitled “The Medical Laboratory in Clinical Dentistry” will be 
The fee for the course will be $50.00. 


presented on Feb. 22 and 23, 1962. 
Further information may be obtained from the Dental Department, Michael Reese 


Hospital, 29th St. and Ellis Ave., Chicago 16, Tlinois. 


Hospital for Joint Diseases 


The Hospital announces that a position will be available for a rotating dental intern 
Training 


in its approved Department of Dentistry for the year beginning July 1, 1962. 
includes oral surgery, orthodontics, oral pathology, radiology, and periodontia. 
For information and application, write Executive Director, Hospital for Joint Diseases, 


1919 Madison Ave., New York 35, New York. 
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‘fount Sinai Hospital of New York 
The Dental and Oral Surgery Service announces that it is accepting applications for 
ernships and resideney for the calendar year beginning July 1, 1962. Applications should 
made at once to Dr. Max Fuchs, Assistant Director, The Mount Sinai Hospital, 11 East 
ith St., New York, 29, New York. 


University of Alabama 


The School of Dentistry will offer the following refresher courses: 

Hospital Protocol and Dental Therapeutics. Jan. 13 and 14, 1962. Charles A. 
McCallum. 

Preventive Dentistry. Jan. 15 to 19, 1962. Faculty, University of Alabama 
School of Dentis*ry. 

Children’s Dentistry. Jan. 20 to 22, 1962. Sidney B. Finn. 

Statistics in Dentistry. Jan. 27 to 29, 1962. Homer Jamison. 
Further information concerning these courses can be obtained by writing Director, 

Refresher Course Program, University of Alabama School of Dentistry, 1919 Seventh Ave. 


South, Birmingham, Alabama. 


Albert Einstein College of Medicine 
Yeshiva University 
The Postgraduate Dental Program announces the following courses: 
Anesthesiology, DPD 15. April 12 and 13, 1962. Stanley R. Spiro and asso- 
ciates. $60.00. 
Endodontics, DPD 22. Feb. 22, March 1, and March 8, 1962. Julius Fox 
and associates. $100.00. 
Endodontics, DPD 25. Novy. 29, 1961. Julius Fox. $30.00. 
Dental Alveolar Surgery, DPD 33. May 3 and 4, 1962. William Rakower, 
Herbert Calman, Stanley J. Behrman, and associates. $60.00. 
Periodontics, DPD 66. Ten Wednesdays, Feb. 28 through May 2, 1962. 
Marvin N. Okun, Irving Yudkoff, and associates. $225.00. 
Pharmacology, DPD 44. Jan. 25 and 26, 1962. Stanley R. Spiro and asso- 
ciates. $60.00. 
For further information and application blanks, write to Director, Postgraduate Dental 
Program, Albert Einstein College of Medicine, Yeshiva University, Eastchester Rd. and 
Morris Park Ave., Bronx 61, New York. 


Fairleigh Dickinson University 


The Department of Pathology announces that a course in oral pathology for practicing 
oral surgeons and candidates intending to take the oral examination of the American Board 
of Oral Surgery will be given by Drs. Ernest Baden and Surindar N. Bhaskar in January 
and February, 1962. Tuition for the ten four-hour evening sessions will be $200.00. Appli- 
cations should be received by Dec. 1, 1961. 

Further information is available from the Director of Postgraduate Division, Fairleigh 
Dickinson University School of Dentistry, 1000 River Rd., Teaneck, New Jersey. 
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University of Kansas City 


the class beginning July 1, 1962. 


School of Dentistry, 1108 East Tenth St., Kansas City 6, Missouri. 


University of Pennsylvania 


School of Dentistry, 4001 Spruce St., Philadelphia 4, Pennsylvania. 


University of Pennsylvania Announces 
Course in Endodontics 
A graduate course in endodonties will be given to qualify candidates for teaching 
positions, specialty boards, and specialization in endodontic practice. Upon successful fulfill- 
ment of all requirements, a Master of Dental Science or Doctor of Dental Science degree may 
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The School of Dentistry in now accepting applications for graduate study in ora! 


surgery, orthodontics, pedodontics, periodontology, prosthodontics, and basic sciences fo: 
All programs may be expanded to include the M.S. degree 


For information, write to Director of Graduate Studies, University of Kansas Cit; 


The School of Dentistry announces the following postgraduate courses: 

Practical Procedures of Oral Rehabilitation, Part I. Jan. 15 to 19, 1962. 
Ernest R. Granger, William Maxwell, and Robert Simpson. 

Impacted Teeth. Jan. 24 to 26, 1962. Victor H. Frank and associates. 

Periodontal Prosthesis. Feb. 5 to 9, 1962. Morton Amsterdam and D. Walter 
Cohen. 

Oral Pathology. Eleven Saturdays, beginning Jan. 6, 1962. Lionel Gold 
and associates. 

Periodontal Histopathology. Jan. 8 to 12, 1962. Henry M. Goldman, D. 
Walter Cohen, and Frederic M. Chacker. 


For further information, please write Postgraduate Courses, University of Pennsylvania, 


be obtained. 
For further information, write to the Dean, Graduate School of Medicine, University of 


Pennsylvania, Philadelphia 4, Pennsylvania. 


University of Washington 


periodontics leading to a master’s degree in dentistry. 
years, beginning in September, 1962. 


The Graduate Division of the School of Dentistry announces a graduate course in 


considered. 
Inquiries should be directed to Dr. Saul Schluger, Director, Graduate Dental Education, 


University of Washington School of Dentistry, Seattle 5, Washington. 


Osaka Dental College 


The training period is two calendar 
Applications must be in by Dec. 1, 1961, to be 


The Osaka Dental College announces the completion of its new buildings. Correspondence 


should be addressed as follows: 


Postgraduate courses—Osaka Dental College, 47, Kyobashi 1-chome, Higashi- 
ku, Osaka-shi, Osaka, Japan. 

Preparatory courses—Osaka Dental College Preparatory Courses, 275, Saka, 
Hirakata-shi, Osaka, Japan. 

Osaka Dental College Hospital, 4, Kyobashi 1-chome, Higashi-ku, Osaka-shi, 
Osaka, Japan. 
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‘niversity of Pennsylvania 


Research and teaching traineeships in the basic sciences, periodontology, and treatment 
| rehabilitation of the cleft palate patient are available at the School of Dentistry. 

Inquiries concerning the basic science and cleft palate traineeships should be sent to the 
airman of the Committee on Traineeships and Fellowships, University of Pennsylvania 
.00l of Dentistry, 4001 Spruce St., Philadelphia 4, Pennsylvania. Inquiries concerning the 
ineeships in periodontology should be addressed to the Dean of the Graduate School of 
dicine, 237 Medical Laboratories, University of Pennsylvania, Philadelphia 4, Pennsyl- 


nia. 


Seton Hall 


The College of Dentistry will present a course in the complete management of the 
endodontic patient on ten Wednesdays, March 2 through May 9, 1962. Tuition will be $300.00. 

Further information may be obtained from Seton Hall College of Dentistry, Dental 
Postgraduate Division, Medical Center, Jersey City 4, New Jersey. 
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REVIEWS OF THE LITERATURE 


BOOK REVIEWS 


Applied Dental Anatomy. Nicholas J. Brescia, D.D.S., M.S8., Associate Professor oi 
Anatomy and Chairman of the Department of Anatomy, Loyola University Schow| 
of Dentistry, Chicago College of Dental Surgery, Chicago, Ill.; Advisor to the 
Council on Dental Education’s Committee on Aptitude Testing, American Dental 
Association, St. Louis, 1961, The C. V. Mosby Company. 212 pages, 99 illustrations. 
Price, $7.50. 


Seven chapters, some by guest authors, include the permanent dentition, deciduous 
dentition, the periodontium, alveolar processes, alveolar crests, and physiology of occlusion. 

The book is nicely illustrated and meant to serve as correlation between the basic 
The text has avoided the pitfall of so many books that en- 


sciences and clinical practice. 


compass too much material. 
It is recommended to the student. 


Thomas J. Cook. 


Local Anesthesia and Pain Control in Dental Practice. Leonard M. Monheim, B.S., M.S., 
D.D.S., Professor and Head of Department of Anesthesia, University of Pittsburgh 
School of Dentistry, Pittsburgh, Pa.; Assistant Professor, Department of Surgery 
(Anesthesia), University of Pittsburgh School of Medicine, Pittsburgh, Pa; Professor, 
Graduate School (Dentistry), University of Pittsburgh, Pittsburgh, Pa.; Associate 
Director, Department of Anesthesia, Presbyterian Woman’s Hospitals, Pittsburgh, 
’a.; Co-Director, Department of Anesthesia, Passavant Hospital, Pittsburgh, Pa.; 
Assistant to the Director, Department of Anesthesia, Eye and Ear Hospital, Pitts- 
burgh, Pa. Second edition. St. Louis, 1961, The C. V. Mosby Company. 319 pages, 


148 illustrations. 


The first edition of this book served its purpose well as a guide to the student and 
practitioner for the control of pain in the practice of dentistry. 
The technique of injection is well demonstrated with anatomic drawings and actual 


photographs. 
There is an excellent chapter on complications and office emergencies. Medicolegal 


aspects are also presented. 
The author is an authority on the subject and presents it clearly. The text is rec- 
ommended to the student and the practitioner. 


Thomas J. Cook. 
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Pain: An Indication for Carotid Body Tumor Resection. R. M. Blumberg and E. D. 
Salvov. Arch. Surg. 83: 205, August, 1961. 


Carotid body tumors usually are painless. The case presented in this article is of 


interest to the oral surgeon because examination revealed a smooth, protuberant, exquisitely 
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ender mass, measuring approximately 6 by 4 em., under the right mandibular angle, par- 
ially covered by the anterior edge of the sternocleidomastoid muscle. The mass was 
iobile only in a horizontal direction, being firmly fixed vertically. The patient was in 


evere pain. 


Primary Hyperparathyroidism: A Correlation of Roentgen, Clinical, and Pathologic Fea- 
tures. H. I. Steinbach, Gilbert S. Gordan, Eugene Eisenberg, Jackson T. Crone, Sol 
Silverman, and Leon Goldman, Am. J. Roentgenol. 86: 329, August, 1961. 


The parathyroid glands regulate the calcium stores of the body and are involved in 
naintenance of the mineralization of the skeleton. 

Excessive secretion of the thyroid hormone changes the roentgen appearance of bone. 
Parathyroid hormone causes bones to be reabsorbed. This dissolution of bone substance 
involves the stable, fully mineralized bone. Compact, cortical bone is replaced by spongy 
bone. Localized accumulations of fibrous tissue and giant cells are called ‘‘ brown tumors.’’ 
These tumors undergo necrosis and liquefaction, producing cysts. “Brown tumors” are 
found in the jaws and facial bones. The “brown tumors” heal after removal of the para- 
thyroid tumor or following local radiation therapy or curettage. Four patients in the 
series described here had localized destructive lesions of the jaws, and the lamina dura was 
present. One patient had a tumor of the mandible; the lamina dura was absent in the 
mandible but normal in the maxilla. 

Jawbone changes in dental roentgenograms have been overemphasized. 


Chondrogenic Tumors of the Jaws. A. P. Chaudhry, M. R. Robinovitch, D. F. Mitchell, 
and R, A. Vickers. Am. J. Surg. 102: 403, September, 1961. 


Chondrogeniec tumors of the jaws are uncommon and are more often malignant than 
benign. The histologic differentiation between the benign and malignant chondrogenic 


tumors must be accurately interpreted, since it is known that malignant transformation 
can take place. 

Two cases are reported. The first involved a 37-year-old Negro man whose symptoms 
were first noticed in the mandibular left cuspid and molar teeth. A tumor mass caused 
expansion of the buceal and lingual plates of the mandible. A biopsy was performed and 
a tentative diagnosis of spindle-cell sarcoma was made. A partial bilateral mandibulec- 
tomy and suprahyoid neck dissection was performed. Three months later a soft red mass 
appeared at the stump of the resected mandible. A diagnosis of chondrosarcoma was made. 

The second case was that of a 55-year-old Negro man with a swelling of the left 
maxillary ridge. A tooth had been removed from the area one year earlier. An area of 
ulceration was present, covered with a yellow mass. A diagnosis of chondrosarcoma was 
made. 

Radical surgical treatment appears to be the method of choice. Radiation therapy is 


used for recurrences and palliation. 


Unilateral Headaches of Dental Origin. W. 8. Monica. Ann. Otol. Rhin. & Laryng. 60: 

374, June, 1961. 

Unilateral headaches can be caused by forcible and sustained contractions of the 
masticatory muscles. Relief can be obtained by the injection of local anesthetic into the 
muscle, 

Two cases are presented. Both patients were housewives, one 46 and the other 48 
years of age, and both were wearing dentures. Immediate relief was experienced after 
injection of 2 ¢.e. of a local anesthetic into the four masticatory muscles. 

An infiltration anesthetic injection into the overactive masticatory muscles eliminates 
pain. When this is followed by oral rehabilitation, the headaches usually do not recur. 
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Cosmetic Repair for Retrusion of the Mandible. J.B. Erich. Proc. Staff Meet. Mayo Clin, 
36: 180, 1961. 


In a patient, in whom the mandible is retruded and the lower teeth are in good con- 
dition, a rather simple technique is desirable for satisfactory cosmetic results. 

Surgical detachment of the lower lip and soft tissue of the chin from the anterior 
aspect of the mandible will leave an intraoral pocket. A split-thickness graft is placed on 
a stent made of sponge rubber and inserted into the pocket. After healing has taken 
place, the stent is removed and replaced with a prosthesis. 

When the anterior teeth are to be removed, an impression is made and an appliance 
is designed for insertion before operation. After an intraoral pocket is created, the denture 
can be inserted with an attached stent. Satisfactory cosmetic results are obtained. 


Cysts and Tumors of the Mandible. E. H. Jayne, R. A. Hays, and F. W. O’Brien, Jr. Am, 
J. of Roentgenol. 86: 292, August, 1961. 


This article, which was written by radiologists, is very well illustrated and should be of 
interest to the dental profession. 

‘*Many classifications of mandibular cyst and tumors have been suggested. The difficulty 
in selecting an appropriate one stems from the complex histologic appearance of the lesions 
and the uncertainty of tissue of origin. In some tumors, such as ameloblastomas, there is 
no unanimity of opinion as to the benign or malignant potentiality of the entity. It is not 
the authors’ intent to introduce another classification, but instead, Table 1 is used to provide 
a systemic approach to the lesions that are more frequently encountered. ’’ 


TABLE I, Cysts AND TuMorRS THAT AFFECT THE MANDIBLE 
I. Cysts 

1. Periodontal or radicular 

2. Squamous 

3. Dentigerous 

4. Traumatic 

II. Tumors 

A. Odontogenic tumors 
1. Ameloblastoma or adamantinoma 
2. Odontoma 
3. Cementoma 
4. Enameloma 
5. Myxoma 
6. Fibroma 

B. Nonodontogeni¢c tumors 
1. Osteoma 
2. Osteoid osteoma 
3. Chondroma 
4, Neurofibroma 
5. Hemangioma 

C. Tumors of indeterminate origin 
1. Giant-cell 
2. Fibrous dysplasia 
3. Reticuloendotheliosis 
4, Infantile cortical hyperostosis 

D. Malignant tumors 
1. Primary malignant tumors 
2. Metastases 
3. Extension from surrounding tissues 

Read this article and see if you agree with the radiologists. 
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